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	 q9_G_cdgr  t h aGb

I dga�qunp]`t=vOxOa h rOf@� y �RaGdgt¦�*np]`r}� h �Ra#]2\��uq9_ h ]`x}�*a y v}d2�,]2\�f`d?]`f`_Eq9vOb h ngq2jmj y k h ��ac_ h |FxOaGd2k
_Gdo��]`xF_�npd2��acb}q9a�x}�Rdg_���f`_c]`xOv h r�aG]�� h _caGx}q2j}np]`t=vOxOaGd?_�� z ngq2jmjmdok,twdga�qunp]`t=vOxOaGd?_�� z ac]�dg§{donpxOaGd
q9vFvOj h ngq9a h ]`rs�p¨ � r/aGb h ��©�]`_cª z ©Pd�k{d?��dgjm]uv/q9r}k#d?�`q2jmx}q2aGdZf`dgrFdg_�q2j t=dga�qunp]`twvFxOa h rOfZ��dg_c� h npd2�
\^]`_�_cd2��]uxO_�npd���d?jmd2npa h ]ur/q9r}k/�Gn�bOd2k{xFj h rFfO¨ � ]*�Rdgjmdonpai©�b h n�b#_cd2��]uxO_�npdo�«ac]�x}��d z x}�Rdg_���_cd2¬�x h _Gd
h r�\^]`_Gt¦q9a h ]`rXq2|}]`xOa/_Gd2�R]`xO_Enpd8v}dg_�\^]u_Gt8q2r}npd z qg�uq h jlq9| h j h a y�z q9r}k���]@]`r¨ 	 d%k{d2�cnp_ h |}d>q2r
h r�\^]`_Gt¦q9a h ]`r8�Rdg_G� h n®d�aGb}q2a
vF_G]2� h k{d2�Pq#np]utwtw]ur h r{acdg_�\¯qunpd�aG]/�Rx}n�b h r�\^]`_Gt¦q9a h ]`rV¨

� rOdwk h±° npxOjma y8h ��acb}q9a²��xOv}dg_Enp]`twvFxOaGdg_��Gn�bOd2k{xOj³dg_���k{]>rO]ua�a y v h ngq9j³j y vO_G]2� h k{d h r�\^]`_�´
t8q2a h ]ur>]ur7©�bOd?r¤q9vOvOj h ngq2a h ]`r}�
© h jmj!dg§�d2npxOacd�¨ � bOdg_Gd®\^]`_Gd z ©�d h r{��d2�Ra h f�q9acd�aGd2n�bOr h ¬�xOdo��ac]
vO_cd2k h n®a�aGbOdo��d=��a�q2_Ga�a h twd2�®¨ 	 d/vO_c]`v}]��Rd8q9r}k¤dg�uq9jmxsq9aGd/q8f`dgrFdg_�q2jAacd2n�bOr h ¬�xOd�\^]`_�t8q h r{´
a�q h r h rOf@q>b h ��ac]`_ h ngq2j�kOq2a�q9|sq`��d%q2r}kµx}� h rOf@aGb h �,kOq2a�q2|}q`�Rd>aG]%vO_Gdok h npa²n¶bsq9_�qunpaGd?_ h �Ra h ng��]9\
kOq2a�q·v}] h r�a��p¨ 	 d#vO_cd2k h npa�aGbFd#dg§�d2npxFa h ]ur7a h twd²n¶bsq9_�qunpaGd?_ h �Ra h n,]9\�q9vFvOj h ngq9a h ]`rs��q2r}k7acbOd
©�q h a�a h twd*n�b}q2_�q`n®aGdg_ h ��a h n�]9\��Gn�bOd2k�xOjmdg_���a�q2aGd2�®¨ 	 d4¸sr}k¹acb}q9ae]`xO_e_GxOr�´�a h twdevO_Gd2k h npa h ]`r
dg_c_G]`_E��q9_cd*|}dgaR©�dgdgr%ºu�·q2r}k@»9¼8v}dg_Enpdgr�a�]9\PaGbOd*t=d2q9r8_GxFr@a h t=d2��]9\PaGbFd�\^]`xF_�©�]u_Gª�jm]�qukO�
©�d�x}��d
\^]u_�dg�uq2jmx}q2a h ]ur%q9r}kwq2_Gde� h f`r h ¸Ungq2r{acj y ��t¦q9jmj³dg_�acb}q9r8aGbFd�dg_G_c]`_E�A]9\!]uaGbOd?_�_GxOr{´¯a h twd
vO_cd2k h n®a h ]urXaGd2n�bOr h ¬�xOdo�p¨ � \�©Pd>x}�Rd@_GxOr{´¯a h twdwvO_cd2k h npa h ]`r}�*aG]µvF_Gd2k h npa*©�q h a/a h twd2� z ]`xF_
vO_cd2k h n®a h ]ur7d?_G_G]u_ h ��½`¾>ac]@»`�8v}dg_�npd?r{a�]9\ZacbOd/twd2q9r@©5q h a,a h twd2�®¨ � bFdwk h �Gquk{�uq9r�a�q9fud8]9\
aGb h �Zq9vOvO_c]�qun¶b h ��aGb}q2a h a�_Gd2¬�x h _cd2��k{dgaEq h jmd2kwª�rO]2©�jmd2k{fud�]9\�acbOd*�cn¶bOdok{xOj h rOf/q9j³f`]u_ h acbOt@¨ � \
©�d�x}�Rde�Gn�bOd2k{xOj³dg_��Ra�q2aGdeq`�ZkOq9aEq4v}] h r�a��Zq9r}k%np]`r}�RaG_cx}npa�©�q h aR´�a h twdZvO_Gdok h npa h ]ur}��|}q`�Rd2k·]ur
aGb h � z ]uxO_�vO_cd2k h n®a h ]ur8dg_G_c]`_ h ��¼¿�4ac]w�2¼#v}dg_Enpdgr�a�]2\�aGbOd�twdoq9rw©5q h a�a h twdo�p¨

hmh³h



� r¤q`kOk h a h ]`r¤aG]%��dgj³d2npa h rOf/©�b h n�b@_Gdo��]`xF_�npd2�ZaG]8x}��d z xs��dg_E�
t#xs��a�|}d/q9|Fjmd*aG]%�cn¶bOdok{xOjmd
q`n?npd2�G��aG]=aGbOde_Gd2�R]`xO_Enpd2�p¨ � ]¦q`�G� h �Ra h r%aGb h � z ©�d*vO_cd2��dgr�aZqwnp]utwtw]ur h r�aGdg_R\¯q`npd�ac]8��xOv}dg_R´
np]utwvOxOacdg_��Gn�bOd2k�xOj h rOf8� y ��acdgt8�®¨ T xO_caGbOd?_ z t8q9r y twdgaEq`np]utwvOxOa h rOf=q9vOvFj h n?q9a h ]`r}��_cd2¬�x h _Gd
� h t#xFjma�q2rOdg]ux}��q`n?npd2�G��ac]�_cd2��]uxO_�n®d2��q9r}kwn®xO_G_cdgr{a«�Gn�bOd2k{xOj h rOf�� y ��aGd?t8��k{]�rO]ua�vO_c]9� h k�d�aGb h �
��xFvOv}]`_GaZ©�bOdgr8_cd2��]uxO_�npdo��q9_Gdenp]ur{ac_G]ujmjmdok#| y tw]u_Gd�acb}q9r8]`rFd,�cn¶bFd2k{xOj³dg_g¨ � ]=q`kOk�_Gd2�c��aGb h �
vO_c]`|Oj³dgt z ©�devO_G]uv}]���d/q2r}k@dg�uq9jmxsq9aGdeaGd2n�bOr h ¬�xFd2�A\^]`_Z_Gd2�Rdg_G� h rFf#_cd2��]uxO_�npdo�
]`r¤�RxOv}dg_�np]ut#´
vOxOacdg_��®¨ 	 d#¸}r}k7acb}q9aeaGbOd?_Gd8q2_Gdwt8q2r y k h±À dg_Gd?r{a�aGdon¶bOr h ¬�xOd2�
ac]@v d?_�\^]`_ct�_cd2��d?_G�uq9a h ]`rs�
© h acb%q4_Eq9rOfud�]2\�d À d2npaE��]`r%aGbOd�©�q h a�a h twd2��]2\P¬�xFdgxOd2k�ÁG]u|}�Zq9r}k8aGbOdek hÂÀ d?_Gdgr}n®d�|}dgaR©�dgdgr
©�bOdgr8_cd2��dg_c�uq9a h ]`r}�Zq9_cd�t8q`k{d�q9r}k8©�bOdgr8aGbOd y q9_cd h r h a h q2jmj y _Gdo¬�xOdo��aGdok�¨

h �
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Ú Û �}�2�2�VÜi�!�`�2�^�}� Ú
~`¨³~ N ]`r�aG_ h |OxFa h ]ur}�Ý¨e¨�¨e¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨ ¼
~`¨Þº � xOaGj h rOd�¨�¨�¨,¨�¨e¨�¨e¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨ »

ß �J���2�F��� �X¡!�¢�o���V� à
º{¨³~ K jm]u|Ox}� � ��d?_G� h dg© ¨e¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨ �
º{¨Þº � dgjlq2aGd2k 	 ]`_Gª�¨e¨�¨e¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨á~gº

â �w�!�¢ãE×,�^�ä�=å��2��Üi�^�`�2�^�}�i� Ú�æ
½{¨³~ S _Gd2k h npa h ]`r � d2n�bOr h ¬�xOd2� ¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨Jº`¾

½{¨³~`¨³~ C
dp¸}r h rOf �h t h jlq2_ h a y ¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨Jº{~
½{¨³~`¨Þº K d?rOdg_�q2a h rOf S _cd2k h n®a h ]ur}�@¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨Jº`»
½{¨³~`¨Þ½ � ��dg_ K x h kOq9rsnpd ¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨Jº�ç
½{¨³~`¨è¼ � dgt=vOjlq2aGd�C
d®¸}r h a h ]ur>q2r}k  d2q9_En¶bé¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨Jº`�

�



½{¨Þº � §{v}dg_ h twd?r{aEq9j � do��xOj³a��8¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨J½9¼
½{¨Þº{¨³~ K d?rOdga h n�B
jmfu]`_ h aGbOt  d2q2_�n�b ¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨ê¼�½

½{¨Þ½ � dgjlq2aGd2k 	 ]`_Gª�¨e¨�¨e¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨ê¼{ç
½{¨è¼ S _Gd2k h npa h ]`rs� h r S _�q`n®a h n®d�¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨J»`½
½{¨Þ»  xOt=t8q9_ y ¨,¨�¨e¨�¨e¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨J»`»
½{¨Þë T xOaGxF_Gd 	 ]u_Gª@¨�¨e¨�¨e¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨J»`ë

ì í �O�Õ�?ã�×,�^�X�wå��2�{Ü!���`�o���}� î æ
¼O¨³~  n�bOd2k{xFj h rFf/B
jmfu]`_ h aGbOt¦�Æ¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨Jë`¾
¼O¨Þº S _Gd2k h npa h rOf [ xOdgxFd 	 q h a ��h twdo�pï � don¶bOr h ¬�xOd*~�¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨Jë`¾

¼O¨Þº{¨³~ � d2�RxOjmaE�
¨e¨�¨e¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨Jë{~
¼O¨Þ½ S _Gd2k h npa h rOf [ xOdgxFd 	 q h a ��h twdo�pï � don¶bOr h ¬�xOd�º*¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨Jë9¼
¼O¨è¼  xOt=t8q9_ y ¨,¨�¨e¨�¨e¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨Jë`ë
¼O¨Þ» T xOaGxF_Gd 	 ]u_Gª@¨�¨e¨�¨e¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨Jë`ð

î ñV�2ò!�{Ü!�!Ù��^�¢�ôó/�Õ�2ò�å��9��Ü!���`�2�^�}�i� õFö
»{¨³~ � xOr{´ ��h twd S _cd2k h n®a h ]ur � §{v}dg_ h twd?r{aE� ¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨Ýç�~
»{¨Þº � d2��xOj³a��,¨�¨�¨,¨�¨e¨�¨e¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨Ýç2º
»{¨Þ½  xOt=t8q9_ y ¨,¨�¨e¨�¨e¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨Ýç2ð
»{¨è¼ T xOaGxF_Gd 	 ]u_Gª@¨�¨e¨�¨e¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨Jð`º

à �w���g�{�g¥}���2���}�!� æ}â
ë{¨³~ � d2��dg_c�uq9a h ]`r I ]�k{dgjé¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨Jð`ë
ë{¨Þº � ]urO_Gd2�Ra�q2_Ga�q2|Ojmd²B
vOvOj h ngq2a h ]`r}�á¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨Jð�ç

ë{¨Þº{¨³~ �3À d2n®a���]9\ � d2�Rdg_G�uq2a h ]ur ��h twd ¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨J�`¾

� h



ë{¨Þº{¨Þº �3À d2n®a
]2\ � d2��d?_G�uq9a h ]`rs��]ur  n¶bOdok{xOj h rOf ¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨J�`º
ë{¨Þº{¨Þ½ ��À �Rdga�\^_c]`t � d2¬�xOd2�RaGd2k � d2�Rdg_G�uq9a h ]ur}�µ¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨J�`»
ë{¨Þº{¨è¼ �3À d2n®a
]2\�B
vFvOj h ngq9a h ]`r S _ h ]u_ h a y ¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨J�`�

ë{¨Þ½ � d2��aEq9_GaEq9|Oj³deB
vOvOj h ngq2a h ]ur}�Y¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~?¾`º
ë{¨Þ½{¨³~  dgjmdonpa h rOf*B
vFvOj h ngq9a h ]`rs�A\^]`_ � dg_Gt h r}q9a h ]ur ¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~?¾9¼
ë{¨Þ½{¨Þº N ]`r}� h k{dg_ h rOf � d2��dg_c�uq9a h ]`r}� 	 b h jmd  n�bOd2k�xOj h rOf/¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~?¾`»
ë{¨Þ½{¨Þ½ N ]`twv}q2_ h ��]`r%aG] � ]urO_Gdo��a�q2_GaEq9|Oj³d � d2n�bOr h ¬�xOdo�÷¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~?¾`ð

ë{¨è¼ � dgjlq2aGd2k 	 ]`_Gª�¨e¨�¨e¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~?¾`�
ë{¨Þ»  xOt=t8q9_ y ¨,¨�¨e¨�¨e¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~?¾`�
ë{¨Þë T xOaGxF_Gd 	 ]u_Gª@¨�¨e¨�¨e¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~u~`~

õ �J���2�F��� �X¡!�¢�o���V�¤ø8���2���`�2�}�où�ñV���g¥!����� Ú ÚOß
ç�¨³~ C
d2� h fur h rOf=q I dgaEq`np]utwvOxOa h rOf²C h _cd2npaG]u_ y> dg_G� h npdú¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~u~g»

ç�¨³~`¨³~ � d2¬�x h _Gdgtwd?r{aE�ê¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~u~gë
ç�¨³~`¨Þº B I d?a�q`n®]`twvOxFa h rFf*C h _Gd2npac]`_ y> dg_c� h npd�¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~u~gð

ç�¨Þº � dgvO_Gdo��dgr�a�q2a h ]ur ¨�¨e¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~u~g�
ç�¨Þº{¨³~ � q9t h rOf I C 8� r{ac_ h d2�,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~?º`¾
ç�¨Þº{¨Þº � |�ÁGdonpa N jlqu�G��do� ¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~?º{~

ç�¨Þ½ C�q2a�q I ]�k{d?jL¨�¨e¨�¨e¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~?º9¼
ç�¨Þ½{¨³~ � dgvF_Gd2�Rdgr{a h rOf � dgaR©�]`_cªO�Pq9r}k N ]`twvFxOaGdg_E�M¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~?º`»
ç�¨Þ½{¨Þº Q ]`f h ngq9j ��h dg©Z��q9r}k � t8q2f`d2��¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~?º`ð
ç�¨Þ½{¨Þ½ [ xFd2��a h ]`rs� � dg� h � h aGd2k@¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~?½`¾

ç�¨è¼ � twvOj³dgtwd®r{aEq9a h ]`rû¨�¨e¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~?½{~
ç�¨Þ» I C  B
vOvOj h ngq2a h ]ur}� h r K j³]`|Oxs�#¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~?½`½

� hmh



ç�¨Þ»{¨³~ � dgjüq9acd2k 	 ]u_Gªú¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~?½`»
ç�¨Þë  xOt=t8q9_ y ¨,¨�¨e¨�¨e¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~?½`ð
ç�¨Âç T xOaGxF_Gd 	 ]u_Gª@¨�¨e¨�¨e¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~?½`�

æ �w���g�}�i�2���>�J�O�!�{�U���ä��� � Û � �o�{�pÓc�O��� Ú{ì ö
ð{¨³~ B
_En¶b h aGd2n®aGxO_cd7¨�¨e¨�¨e¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~®¼O~
ð{¨Þº  n�bOd2k{xFj h rFf I ]�k{dgjw¨e¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~®¼�½
ð{¨Þ½ � d2��]uxO_�npd  v}d2n h ¸Ungq2a h ]`r Q q9rOfux}q9fudw¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~®¼�»
ð{¨è¼ B
vOvFj h n?q9a h ]`r S _G]uf`_�q2twt h rOf � r�aGd?_�\¯q`n®dÆ¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~?»`º
ð{¨Þ»  xOt=t8q9_ y ¨,¨�¨e¨�¨e¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~?»`�
ð{¨Þë T xOaGxF_Gd 	 ]u_Gª@¨�¨e¨�¨e¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~?»`�

ý þ �}�i��Ù^�i�?���}�!� Ú à}ö

�w�`Óc���9���!���{� Ú à â

ÿ ñ��o�{�2�^�p�2�^���OÙ��J���2òi�VÜ!� Ú à ý
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º{¨³~ B
r8dg§Fq9twvFjmdZ]9\�\^]u_Gt h rOf*q*twdgaEq`np]utwvOxOacdg_g¨µ¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨ ð
º{¨Þº � bOd K jm]u|Ox}�>jlq y dg_cd2k���]9\^aR©5q9_Gd�q2_�n�b h acd2npaGxF_Gd�¨ � bOd�np]`t=v ]urOdgr�a��8© h aGb

kOqu��bOd2kY|}]`_Ek{dg_��%q9_cd@dg§ h ��a h rOfX�R]9\^aR©�q2_Gd�¨ � bOdµn®]`twv}]`rFdgr{aE�4© h aGb���]uj h k
|}]`_Ek{dg_���q2_Gd/vO_G]2� h k{d2k8| y¤K jm]`|Fx}�p¨ � bOd=np]`twv}]urOdgr�a���© h aGb¤k�]`aGacd2k@j h rFd2�
q9_cd*np]ur}��ac_Gx}n®aGd2kw| y �uq9_ h ]ux}��fu_G]uxOv}�p¨!¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨ �

½{¨³~ � bOd�twd2q2rwdg_c_G]`_E��]9\3aGbOd�f`_Gd?d2k y ��d2q2_�n�bOd2��x}� h rOf*_cxOr8a h t=d2��q`��kOq2a�q*v ] h r�a��®¨�½`ë
½{¨Þº � bOd�twd2q2rwdg_c_G]`_E��]9\3aGbOd�f`_Gd?d2k y ��d2q2_�n�bOd2��x}� h rOf*_cxOr8a h t=d2��q`��kOq2a�q*v ] h r�a��®¨�½�ç
½{¨Þ½ � bOdwt=d2q9r¤dg_G_c]`_E�,]9\ZaGbFdwf`_cdgd2k y ��d2q2_�n�bOd2��x}� h rOf>_cdgjlq2a h ��d*_cxOrXa h twd2��qu�

kOq2a�q*v ] h r�a��®¨ä¨�¨e¨�¨e¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨J½`ð
½{¨è¼  d2q2_�n�b8d ° n h dgr}n y \^]`_Z©�]`_cª{j³]�quk·B ��Q ¨
¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨ê¼{ç

ë{¨³~ � bOd*twdoq9rw©5q h aZa h twd2��]2\P¬�xFdgxOd2k%q9vOvOj h ngq2a h ]`r}��\^]`_ZaGbOd²B ��Q ©P]`_cª{j³]�q`kF�
© h acb>�uq9_ h ]ux}�
v}dg_�n®dgr{aEq9fud2��]2\�_Gdo��dg_c�`q2a h ]`r}��q2r}k·�uq2_ h ]ux}� h r{acdg_G�uq9jü�A\^]`_�_cdp´
¬�xOd2��acd2kµ_Gd2�Rdg_G�uq2a h ]ur}� z rO]¤_Gd2�Ra�q2_Ga h rOf@]9\�q9vFvOj h ngq9a h ]`rs� z ¬�xOd?xOd2kXq9vOvFj h n?qo´
a h ]`r}��b}qg��d�vO_ h ]u_ h a y�z q9r}k8x}� h rOf*t8q2§ h t#xOt _GxOr8a h twd2��aG]*vO_cd2k h npag¨ ¨�¨e¨�¨J�{~

ë{¨Þº � bOd�t=d2q9r=k h±À dg_cdgr}npd�\^_c]`t _Gd2¬�xOd2�RaGd2k*_Gdo��dg_c�`q2a h ]`rwa h twd2�V]9\!_cd2��d?_G��d2k/q9v{´
vOj h ngq2a h ]ur}�¢\^]u_AacbOdZB ��Q ©P]`_Gª�jm]¿q`kO��© h aGb*�uq9_ h ]`xs�«v}dg_Enpdgr�a�q2f`d2�i]2\U_Gd2�Rdg_G�uqo´
a h ]`r}�Pq9r}k*�uq9_ h ]`xs� h r�aGd?_G�uq9jü�¢\^]`_�_Gdo¬�xOdo��aGdok,_Gd2�Rdg_G�uq9a h ]ur}� z rO]�_Gd2�Ra�q9_ca h rOf�]9\
q9vFvOj h ngq9a h ]`rs� z ¬�xOd?xOd2k8q9vOvFj h n?q9a h ]`r}��b}qg��d,vF_ h ]u_ h a y¿z q9rsk>x}� h rOf#t¦q9§ h t/xOt
_GxFr>a h twd2��aG]/vO_cd2k h n®ag¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨J�`½

ë{¨Þ½ � bOdetwd2q9r8©5q h aZa h twd2��]9\P¬�xOdgxOdok·q2vOvOj h ngq2a h ]ur}��\^]`_�acbOd NP�
N ©P]`_cª{j³]�q`kF�
© h acb#rF],|}qun¶ª�¸}jmj h rOf z rF],_Gdo��a�q2_Ga h rOf�]9\¢q9vOvFj h n?q9a h ]`r}� z ¬�xOd?xOd2k/q9vOvOj h ngq2a h ]`r}�
b}qg��d�vO_ h ]`_ h a y�z q9r}k8x}� h rOf/t8q9§ h t*xOt _GxOr%a h twd2��aG]/vO_Gdok h npa?¨ ¨,¨�¨e¨�¨e¨�¨J�`ë

h §



ë{¨è¼ � bOdetwd2q9r8©5q h aZa h twd2��]9\P¬�xOdgxOdok·q2vOvOj h ngq2a h ]ur}��\^]`_�acbOd NP�
N ©P]`_cª{j³]�q`kF�
© h acbY|}q`n�ª�¸}jmj h rOf z rO]X_Gd2�Ra�q2_Ga h rOfµ]2\*q2vOvOj h ngq2a h ]ur}� z ¬�xOdgxOdokYq9vOvOj h ngq2a h ]`r}�
b}qg��d�vO_ h ]`_ h a y�z q9r}k8x}� h rOf/t8q9§ h t*xOt _GxOr%a h twd2��aG]/vO_Gdok h npa?¨ ¨,¨�¨e¨�¨e¨�¨J��ç

ë{¨Þ»  n�bOd2k{xFj h rFf@v d?_�\^]`_ct8q9rsnpd8]9\e¬�xOdgxOdokäq2vOvOj h ngq2a h ]ur}�,\^]`_/aGbOd B ��Q ©�]`_cª�´
jm]¿q`kO��© h acb T«NPTA ¬�xOdgxOd*]u_�k{dg_ h rOf z |}q`n�ª�¸sjmj h rOf z rO]%_Gd2�Ra�q9_ca h rOf8]9\Zq2vOvOj h ´
ngq2a h ]ur}� z ¬�xFdgxOd2k@q2vOvOj h ngq9a h ]ur}��b}qg��d*vO_ h ]`_ h a y�z q9rsk¹x}� h rOf8t8q2§ h t#xFtÆ_cxOr
a h twd2��aG]*vO_cd2k h n®ag¨ ¨e¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨J�`ð

ë{¨Þë  n�bOd2k{xFj h rFf
v}dg_R\^]`_Gt¦q9r}npdP]9\¬�xOdgxOd2keq9vOvFj h n?q9a h ]`r}�V\^]`_�acbOd  C ON �u»�©�]`_cª�´
jm]¿q`kw© h acb Q2	�T ¬�xFdgxOd�]u_�k{dg_ h rOf z rO]*_cd2��aEq9_ca h rFf*]9\«q9vOvOj h ngq2a h ]`r}� z ¬�xOdgxOd2k
q9vFvOj h ngq9a h ]`rs��b}qg��d�vF_ h ]u_ h a y¿z q9rsk¦xs� h rFf#t8q2§ h t#xFtÝ_GxFr·a h twdo�«ac]#vF_Gd2k h npag¨ ~?¾`¾

ë{¨Âç  n�bOd2k{xFj h rFf
v}dg_R\^]`_Gt¦q9r}npdP]9\¬�xOdgxOd2keq9vOvFj h n?q9a h ]`r}�V\^]`_�acbOd  C ON �u»�©�]`_cª�´
jm]¿q`k*© h acb T�NPTA ¬�xOdgxOdP]`_�k�dg_ h rOf z rO]�_Gdo��a�q2_Ga h rOf�]9\¢q9vOvFj h n?q9a h ]`r}� z ¬�xOdgxOd2k
q9vFvOj h ngq9a h ]`rs��b}qg��d�vF_ h ]u_ h a y¿z q9rsk¦xs� h rFf#t8q2§ h t#xFtÝ_GxFr·a h twdo�«ac]#vF_Gd2k h npag¨ ~?¾{~

ë{¨Þð  n�bOd2k{xFj h rFf,v}dg_�\^]u_Gt8q2r}npd
\^]u_�aGbOdeB ��Q ©P]`_Gª�jm]¿q`kw© h acb T«NPTA ¬�xOdgxOd�]`_�´
k{dg_ h rOf z |}q`n�ª�¸sjmj h rOf z rO]e_Gd2�Ra�q2_Ga h rOf�]9\3q2vOvOj h ngq9a h ]ur}� z q9rsk#x}� h rOf,t¦q9§ h t/xOt
_GxFr>a h twd2��aG]/vO_cd2k h n®ag¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~?¾`½

ç�¨³~ � ��dg_G� h d?©M]9\!acbOd�q2_�n�b h acd2npaGxF_GdZ]9\!aGbFd I dga�qunp]`t=vOxOa h rOfeC h _cd2npac]`_ yw dg_G� h npd¿¨
~u~g�
ç�¨Þº B���xF|}��dga=]9\eaGbOd¤C ��� k{d®¸}rOd2kM| y�I C }z �RbO]2© h rOfµacbOd@]`_cf�q2r h	� q2a h ]`r}q2j

rO]�k{do��\^]`_ K jm]`|Fx}� z B ��Q!z q9r}k ��ON�
 aGbOd/]`_cf�q2r h	� q2a h ]`r}q2j�xOr h a�� �G�� q2r}k
I7N��
 q2r}k>q*r{xFt#|}dg_�]9\«v d?]`vOj³d z bO]¿��aE� z q9r}k8rOdgaR©�]u_GªF�p¨ ¨,¨�¨,¨�¨e¨�¨e¨�¨i~?º`º

ç�¨Þ½ �h twvOj h ¸}d2k#��d?_�� h ]`r}��]9\PacbOd I C  ]`|�ÁGd2n®a�npjüq`�c��d2��������������������/q2r}k�������
����� �"!��#�$��%"&�!�¨ ¨�¨e¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~?º`½

ç�¨è¼  q2twvOjmd�kOq9aEq4_cdgvO_Gdo��dgr�a�q2a h ]urw\^]`_Zq9r I C  np]`t=vOxOaGd?_X¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~?º9¼
ç�¨Þ» BJnp]`r�¸}f`xO_Eq9a h ]`r¤n®]`twvO_ h � h rOf�aR©�]/rOdgaR©�]u_GªF��q2r}k('*)�º/np]utwvOxOacdg_��®¨�¨�¨e¨�¨i~?º�ç
ç�¨Þë � bOd I C  _GdgvO_cd2��d?r{aEq9a h ]`rw]2\�aGbFd,n®]`r{¸}fuxO_�q2a h ]`r@k�dgv h n®aGd2k h r Tih fuxO_Gd*ç�¨Þ» z

��bF]9© h rOfwbO]¿��a,+ ���.-Ez rOdgaR©�]u_Gª/+ ���0-�z q9rsk>rOdgaR©�]u_Gª h r�aGdg_R\¯q`npd1+ ���R�.- ]`|{´
ÁGd2npaE�p¨ � bFd*kOqu��bOd2k8j h rOd2�Znp]`_c_Gd2�Rv ]ur}k·ac]32Gv}] h r�aGdg_E�54*_GdgvO_cd2��d?r{acd2kw| y k h � ´
a h rOf`x h ��bFd2kwr}q9twd�q9aGac_ h |OxOaGdo�p¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~?º`ð

ð{¨³~ K�� B I B
_En¶b h aGdonpaGxO_cd�¨ ¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~®¼O~

§



ð{¨Þº K�� B I ÁG]u|@��aEq9acd�ac_�q2r}� h a h ]ur}�p¨Z¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~®¼`¼

§ h
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½{¨³~ N b}q2_�q`n®aGdg_ h ��a h ng��]2\�aGbFd�©P]`_cª{j³]�q`kF��x}�Rd2k h r8]`xF_��RaGx}k h d2�p¨!¨�¨,¨�¨,¨�¨e¨�¨e¨�¨Jº`½
½{¨Þº N b}q2_�q`n®aGdg_ h ��a h ng��_Gd2n®]`_�k�d2k h rw©�]u_Gª�jm]¿q`kO�®¨ � bOd�np]ujmxOtwr/2�BZ|O|O_64 h r}k h ngq2aGd2�

q9|F|O_Gdg� h q2a h ]`r}��x}��dok h r%��xO|}�Rd2¬�xOdgr�aZk h �cnpx}�G� h ]urV¨X¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨Jº9¼
½{¨Þ½ � dgtwvOjüq9aGdo�Ax}�Rd2kw| y>KZh |O|}]`r}��\^]`_Z_GxOr�´�a h twd�vF_Gd2k h npa h ]`rV¨Z¨�¨,¨�¨,¨�¨e¨�¨e¨�¨Jº`�
½{¨è¼ H d2�Ra�vO_Gd2k h npa h ]`rs�A\^]`xOr}k8k{xF_ h rFf#fu_Gdgd2k y ¸}_��RaZ��d2q2_�n�bV¨ ¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨ê¼�¾
½{¨Þ» H d2�Ra�vF_Gd2k h npa h ]`r}�
\^]uxOr}kXk{xO_ h rOf ��d2np]ur}k@f`_Gd?d2k y ��d2q2_�n�b z x}� h rOf>rO]�k�d h r{´

\^]`_ct8q9a h ]urV¨w¨,¨�¨e¨�¨e¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨ê¼�º
½{¨Þë H d2�Ra�vO_Gd2k h npa h ]`rs�A\^]`xOr}k8k{xF_ h rFf#acb h _Ek¦fu_Gdgdok y ��doq9_�n�bV¨ ¨�¨,¨�¨,¨�¨e¨�¨e¨�¨ê¼`¼
½{¨Âç S dg_R\^]`_ct8q9r}n®d·]2\�aGbFd·|}d2�RawaGd?twvOjlq2aGd2��\^]`xOrskMk{xO_ h rOf@¸}_E��awfudgrOdga h n8q9j³f`]9´

_ h aGbOt ��d2q2_�n�bV¨Ð¨e¨�¨e¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨ê¼�»
½{¨Þð S dg_R\^]`_ct8q9r}n®d
]2\�acbOd�|}d2��a�acdgtwvOjüq9acd2�i\^]`xOr}k8k{xF_ h rFf/��d2np]ur}kwf`dgrFdga h n�q9j³f`]9´

_ h aGbOt ��d2q2_�n�bV¨Ð¨e¨�¨e¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨ê¼�»
½{¨Þ� S dg_R\^]`_ct8q9r}n®d*]9\ZaGbFd#|}d2�Ra,aGd?twvOjlq2aGd2��\^]`xOr}kôk{xO_ h rOf>acb h _Ek¹fudgrOdga h n/q9j³f`]9´

_ h aGbOt ��d2q2_�n�bV¨Ð¨e¨�¨e¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨ê¼�»
½{¨³~g¾ � bOde| do��a�aGd?twvOjlq2aGd2��\^]`xOrsk>k{xO_ h rOf*fudgrOdga h n�q2jmfu]`_ h aGbOt ��d2q2_�n�bV¨L¨�¨e¨�¨e¨�¨ê¼�ë
½{¨³~`~ N ]`t=v}q9_ h ��]ur>]2\�]uxO_
vF_Gd2k h npa h ]`rwacd2n�bOr h ¬�xOd�© h aGb8aGbsq9a�]9\ K
h |O|}]`r}�®¨J¨�¨e¨�¨ê¼�ð
½{¨³~gº N ]`t=v}q9_ h ��]urY]9\�]uxO_wvO_cd2k h npa h ]`rMacd2n�bOr h ¬�xOd8aG]¤aGbsq9aw]2\ KZh |O|}]`r}� z ©�bOdgr

KZh |O|}]ur}�87Þ�iaGd2n�bOr h ¬�xFd h ��tw]�k h ¸sd2k
aG]Zx}�RdA_cxOr,a h twdo� k h � h k{d2kZ| y t¦q9§ h t/xOt
_GxFr>a h twd2��q`�ZkOq2a�q*v ] h r�a���¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨ê¼��

½{¨³~g½ N ]`t=v}q9_ h ��]ur>]2\�]uxO_
vF_Gd2k h npa h ]`rwacd2n�bOr h ¬�xOd�© h aGb8aGbsq9a�]9\AC
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½{¨³~p¼ S dg_R\^]`_ct8q9r}n®d�]9\]`xO_�_cxOr{´¯a h t=d�vO_cd2k h n®a h ]ur,acd2n¶bFr h ¬�xOd2�V]`r/aGbOdZB ��Q ©�]`_cª�´
jm]¿q`k8© h aGb%k hÂÀ dg_Gdgr�a�aG_Eq h r h rOf/�RdgaZ� h9� d2��q2r}kwjmdgrOfuaGb}��]9\3x}�Rd�¨>¨�¨,¨�¨e¨�¨e¨�¨J»9¼

¼O¨³~ 	 q h aR´�a h twd�vO_Gd2k h npa h ]`r=v d?_�\^]`_ct8q9rsnpd�x}� h rOf=q`npacx}q9jV_cxOr8a h twd2�p¨ ¨�¨e¨�¨e¨�¨Jë`º
¼O¨Þº 	 q h aR´�a h twd�vO_Gd2k h npa h ]`r=v d?_�\^]`_ct8q9rsnpd�x}� h rOf/t8q9§ h t*xFtÝ_GxFr>a h twd2�®¨ ¨�¨e¨�¨Jë`½
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¼O¨è¼ N b}q2_�q`n®aGdg_ h ��a h ng��]2\P�Gn�bOd2k�xOjmdg_5��aEq9aGd¿¨>¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨Jë`ë
¼O¨Þ» 	 q h aR´�a h twd�vO_Gd2k h npa h ]`r=v d?_�\^]`_ct8q9rsnpd�]9\«]`xO_Z�Rd2np]`rsk·aGdon¶bOr h ¬�xOd�¨ ¨e¨�¨e¨�¨Jë�ç

»{¨³~  n�bOd2k{xFj h rFf*v d?_�\^]`_ct8q9rsnpd�x}� h rOf/qunpaGx}q2ji_cxOr8a h twd2�p¨ ¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨Ýç2½
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»{¨Þ½  n�bOd2k{xFj h rFf�v d?_�\^]`_ct8q9rsnpd�x}� h rOf
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»{¨è¼  n�bOd2k{xFj h rFf
v}dg_R\^]`_Gt¦q9r}npd�x}� h rOf�]`xO_�_cxOr{´¯a h twd�vO_Gd2k h npa h ]`r�acd2n¶bFr h ¬�xOd�+��Rd2n¶´
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»{¨Þë  n�bOd2k{xFj h rFf
v}dg_R\^]`_Gt¦q9r}npd�x}� h rOf�C
]2©�rOd y 7 ��np]ur}k h a h ]ur}q9jFqg��dg_�q2f`dP_GxOr{´¯a h twd

vO_cd2k h n®aG]`_?¨�¨,¨�¨e¨�¨e¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨Jð`¾
»{¨Âç  n�bOd2k{xFj h rFf�v}dg_�\^]u_Gt8q2r}npd�xs� h rFf�C
]2©�rOd y 7 ��np]ur}k h a h ]ur}q9jOt=d2k h q2r�_GxOr{´¯a h twd

vO_cd2k h n®aG]`_?¨�¨,¨�¨e¨�¨e¨�¨,¨�¨,¨�¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨Jð{~
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aGbsq9a�t h r h t h9� d�©5q h a�a h t=d
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|}dgaR©Pdgdgr/_Gd2�Rdg_G�uq9a h ]ur#a h twdZq2r}k
_Gdo¬�xOdo��aGdok�_Gdo��dg_c�`q2a h ]`r,a h twd�©�bOd?r,_Gdo��dg_c�`q2a h ]`r}��q2_Gd�rO]ua�np]ur}� h k{dg_Gdok�©�bOdgr
��aEq9_ca h rFfw¬�xOdgxOdok·q2vOvOj h ngq2a h ]ur}�p¨!¨�¨,¨�¨,¨�¨e¨�¨e¨�¨,¨�¨�¨,¨�¨,¨�¨,¨�¨e¨�¨e¨�¨i~?¾`ð
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� d2npdgr�a�quk{�uq9r}n®d2� h r*© h k{dp´ q9_cd2q
rOdgaR©P]`_Gª h rFf
t8q2ª�d h ai\^d2qu� h |OjmdPaG]�np_cd2q9acdZq9vOvFj h n?q9a h ]`r}�!aGb}q2a
dg§�d2npxOacd�]ur#� h _caGx}q2j}np]`t=vOxOaGd?_��!np]`r}�RaG_cx}npaGdok�\^_G]`t f`dg]uf`_Eq9vOb h ngq9j³j y k h ��ac_ h |FxOaGd2k,_cd2��]uxO_�n®d2�p¨
B
r²q9vOvOj h ngq2a h ]`r,t¦q y _Gd2¬�x h _cd�q
� h _caGx}q2j�np]`t=vOxOaGd?_!np]`r}� h �Ra h rFf�]9\��d?��dg_�q2j���xOv}dg_Enp]`twvFxOaGdg_E� z
rOdgaR©P]`_Gªenp]urOrOd2n®a h � h a y |}dgaR©�dgdgreaGbOd5np]`t=vOxOaGd?_!� y ��aGd?t8� z q`ngn®d2�G�VaG]�_cdgtw]uaGdPkOq9aEq���d?a�� z q9r}k
np]urOrOd2npa h � h a y aG]²��v}d2n h q9j h9� d2k,_cd2��]uxO_�npdo����xsn¶b=q`�P�Gn h dgr{a h ¸Un h r}��ac_GxOt=dgr{aE��q9rsk#� h ��x}q2j h9� q9a h ]`r
k{dg� h n®d2�p¨ 	 d/ngq9j³j���xsn¶b@� h _caGx}q2j�np]utwvOxOacdg_���twdgaEq`np]utwvOxOacdg_���q2r}k@aGbOd/q2vOvOj h ngq9a h ]ur}��aGb}q2a
x}�Rd,aGbFdgt�twdgaEq`np]utwvOxOa h rOfeq2vOvOj h ngq9a h ]ur}�p¨�BJ�Rdga
]2\P��]2\^aR©�q9_cd*�Rdg_G� h npdo����xsn¶b q`�Zq9xOacbOdgr�a h ´
ngq2a h ]ur z np]utwt/xOr h n?q9a h ]ur zOh r{\^]u_Gt8q2a h ]`r>_cdgaG_ h dg�uq2j z _Gd2�R]`xO_Enpd,t8q2r}q9fudgtwdgr�a z q2r}k¤q`ngnpdo�G�
ac]
_Gd?tw]`acd8kOq9aEq z q2_Gd8_Gdo¬�x h _Gd2k¤aG]¤t8q9ª�d/d ° n h dgr�a,xs��d8]9\�acbOd2�Rd·_cd2��]uxO_�n®d2�p¨ � rXaGb h �,©�]u_Gª z
©�dek{d?��dgjm]uv8q9r}k8dg�uq9j³x}q9acd,f`d?rOdg_�q2jVtwdgaEq`np]utwvOxOa h rOfe��d?_G� h npd2��\^]`_Z_Gd2�R]`xO_Enpde��dgj³d2npa h ]`r¦q9r}k
�Gn�bOd2k�xOj h rOfO¨

� ]���d?jmd2npaU_Gd2�R]`xO_Enpd2� \^]u_Vx}��dP| y q9r²q9vOvOj h ngq2a h ]`r z q�x}��d?_V_Gd2¬�x h _cd2� h r{\^]`_ct8q9a h ]ur,q2|}]`xOa!_Gdp´
��]uxO_�n®d*np]ur{¸}f`xF_�q9a h ]ur z v}dg_R\^]`_ct8q9r}n®d z qg�uq h jlq9| h j h a y�z q9r}k%��]w]urV¨ � r%aGb h ��©�]`_cª z ©Pd,vO_cd2��d?r{a
q9r h r{\^]`_ct8q9a h ]`r ��dg_c� h npd#acb}q9a*vF_G]2� h k{d2�eq@np]`twt=]`r h r�aGdg_R\¯q`npd/aG]¤�Rx}n¶b h r{\^]`_ct8q9a h ]`r¨@B
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f`]�]�k���]ujmxOa h ]urMaG]ôaGb h �4vO_c]`|Oj³dgt np]ut#| h rOd2�eq7_Gdo��]`xF_�npd8_Gd?vO_Gd2�Rdgr�a�q9a h ]urMaGbsq9a h �*vO_Gd2n h ��d
dgrO]uxOf`b¤aG]¦k{d2�Gn®_ h |}d²q#© h k{d*_Eq9rOfud*]9\P_Gdo��]`xF_�npd/n�b}q9_Eq`npacdg_ h ��a h ng� z q·¬�xOdg_ y jlq9rFf`x}q2f`d/aGb}q2a
ngq2r@dg§{vF_Gd2�c��q#© h k�d*_�q9rFf`d*]9\5_Gd2�R]`xO_Enpd,_cd2¬�x h _cdgtwdgr�a�� z q9rsk7qw�Rd2q9_En¶b¤�RaG_Eq9aGd?f y acb}q9aengq2r
t8q2a�n�b7_cd2¬�x h _Gd?twdgr�a��Z© h aGbô_Gd2�R]`xO_Enpd2��d ° n h dgr�aGj y ¨wC h ��dg_��Rd#_cd2��]uxO_�npdo�,��xsn¶bXqu�,©�]u_GªF��a�qg´
a h ]`r}� z��I@S � z}I@S�S � z rOd?a�©P]`_cªO� z q9r}k8�Gn h dgr�a h ¸Un h rs��aG_cxOtwdgr�a���t/x}��aP|}d,_Gd?vO_Gd2�Rdgr�aGd2k�¨

� rOdwk h±° npxOjma y8h ��acb}q9a²��xOv}dg_Enp]`twvFxOaGdg_��Gn�bOd2k{xOj³dg_���k{]>rO]ua�a y v h ngq9j³j y vO_G]2� h k{d h r�\^]`_�´
t8q2a h ]ur>]ur7©�bOd?r¤q9vOvOj h ngq2a h ]`r}�
© h jmj!dg§�d2npxOacd�¨ � bOdg_Gd®\^]`_Gd z ©�d h r{��d2�Ra h f�q9acd�aGd2n�bOr h ¬�xOdo��ac]
vO_cd2k h n®a�aGbOdo��d=��a�q2_Ga�a h twd2�®¨ 	 d/vO_c]`v}]��Rd8q9r}k¤dg�uq9jmxsq9aGd/q8f`dgrFdg_�q2jAacd2n�bOr h ¬�xOd�\^]`_�t8q h r{´
a�q h r h rOf@q>b h ��ac]`_ h ngq2j�kOq2a�q9|sq`��d%q2r}kµx}� h rOf@aGb h �,kOq2a�q2|}q`�Rd>aG]%vO_Gdok h npa²n¶bsq9_�qunpaGd?_ h �Ra h ng��]9\
kOq2a�qwv}] h r�a��®¨ 	 d*x}��d*acb h �
acd2n�bOr h ¬�xOd�\^]`_�vO_cd2k h npa h rOf8q9vFvOj h ngq9a h ]`r@d?§{d2n®xOa h ]`r>a h twdo��q9r}k
\^]`_�vF_Gd2k h npa h rOf/¬�xOdgxOd�©5q h a�a h t=d2�p¨ 	 bOdgr8©Pd�vF_Gd2k h npa�q2vOvOj h ngq2a h ]ur8_GxOr8a h twd2� z acbOdeq9vOvFj h ´
ngq2a h ]ur}�Zq9_Gd/k�d2�Gnp_ h |}d2kw| y acbOd*n�b}q2_�q`n®aGdg_ h ��a h ng��acb}q9a�q#x}�Rdg_ZvO_G]2� h k{d2��©�bFdgr@aGbOd y ��xO|Ft h a
q9rôq9vFvOj h ngq9a h ]`r@ac]8qwv}q9_Eq9j³jmdgj��cn¶bFd2k{xOj³dg_g¨ 	 d*vO_cd2k h npa�q9vFvOj h ngq9a h ]`r@_cxOr@a h twd2��x}� h rOfwacbOd
_GxFr>a h twd2��]9\C2�� h t h jlq9_D4,q2vOvOj h ngq9a h ]ur}��acb}q9a�b}qg��d�d?§{d2n®xOaGd2k h r·acbOd,vsq`��a?¨ � r h a h q9j³j y�z ©�d*k�]
rO]ua�ª�rO]2©J©�b h n�b@n�b}q2_�q`n®aGdg_ h ��a h ng��aG]=x}��d/aG]8k�dp¸}rOd*©�b h n¶b q9vOvFj h n?q9a h ]`r}��q9_Gd/� h t h jlq2_Zq9r}k
©�dZk�]�rO]`a�ª�rO]2©X©�b h n�b,]2\!��d?��dg_�q2jO�Ra�q9a h �Ra h n?q9j�aGd2n�bOr h ¬�xOdo�¢ac]�x}��dZaG]�vO_G]�k{xsnpdZq�vO_Gd2k h npa h ]`r
\^_G]utú� h t h jlq2_Pq9vOvOj h ngq2a h ]`r}�®¨ 	 de�Rd2q9_En¶b8\^]`_ZaGbOden�b}q9_Eq`npacdg_ h ��a h ng��aG]/x}�Rd,aG]=k{dp¸srOde� h t h jlq2_
q9rsk¦bF]9©�aG]*vF_G]�k{x}n®d�q,vO_Gdok h npa h ]urwx}� h rOf*|}]`acb·fu_Gdgdok y q2r}kwf`dgrFdga h n
q2jmf`]u_ h aGbOt��Rd2q9_En¶bFd2�p¨
	 d�xs��dZa�©P]�aGdon¶bOr h ¬�xOd2�VaG]�vO_cd2k h npa�¬�xOdgxOdP©�q h a�a h twd2�®¨ � bFd�¸}_��Ra�aGd2n�bOr h ¬�xFd�x}�Rd2��_GxOr{´

a h twd�vO_cd2k h n®a h ]ur}��q9r}k/v d?_�\^]`_ct8���Gn�bOd2k{xFj h rFf,� h t/xOjlq2a h ]`r}�i]2\3q9j³j acbOdZ_GxOrOr h rOf²q9r}k8¬�xOdgxOd2k
q9vFvOj h ngq9a h ]`rs�AaG]evO_Gdok h npa3©�bOdgrwacbOd y © h j³jU��a�q2_GaPdg§{donpxOa h rOfO¨ � bOd?_Gd�q2_GdZa�©P]*k h �Gquk{�uq9r�a�q9fud2�
aG]�aGb h �iaGd2n�bOr h ¬�xFd�¨ Tih _���a z dg§Fq`npa!ª�rO]2©�jmd2k{fud�]9\UaGbFd��Gn�bOd2k�xOj h rOf�q2jmfu]`_ h aGbOt h �i_cd2¬�x h _cd2k�q9r}k
aGb h ��ª{rO]2©�j³d2k{f`dengq2r>|}d*k h±° npxOjmaPaG]=k{dgacdg_Gt h rOd�q9|}]`xOa�np]`twt=dg_�n h q2j��cn¶bFd2k{xOj h rOf/� y �RaGdgt8�®¨
 d2n®]`r}k z aGb h ��acd2n¶bFr h ¬�xOd*k�]�d2�,rO]`a²np]`rs� h k�dg_eq9r y q2vOvOj h ngq9a h ]ur}��aGb}q2a,b}qg��d/rO]`a y dga�| d?dgr
��xF|Ot h acaGd2k@q2r}k7© h aGbX�R]`twd/�cn¶bOdok{xOj h rOf%q9j³f`]`_ h acbOt8� z acbOd2��d=q9vFvOj h ngq9a h ]`rs�,ngq2rXq À d2npa�acbOd
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��aEq9_caAa h twdo��]9\q9vOvFj h n?q9a h ]`r}�!aGb}q2a�q2_GdZq2jm_Gdoq`k yeh r*¬�xOdgxFd2�p¨ � bOdZ��d2n®]`r}k,acd2n¶bFr h ¬�xOd�k h _GdonpaGj y
x}�Rd2�A]uxO_�vO_Gd2k h npa h ]`r/aGdon¶bOr h ¬�xOd�|}qu��d2k/]`rwb h ��ac]`_ h ngq9jskOq9aEq{¨ � b h ��aGdon¶bOr h ¬�xOd�n�b}q9_Eq`npacdg_ h9� d2�
aGbFd@��aEq9acd>]9\�q7�cn¶bOdok{xOjmd?_/q9r}kXaGbOd q9vOvOj h ngq2a h ]`rX©�bO]��Rd@©�q h a*a h twd h �4|}d h rOf7vF_Gd2k h npaGdok z
¸}r}kF�*� h t h jlq2_e�Gn�bOd2k{xOj³dg_8Eoq9vOvFj h n?q9a h ]`rô��aEq9aGdo�,aGb}q2a*b}qg��dwdg§ h ��acd2k h rXaGbOd=v}q`�Ra z q9r}kµaGbFdgr
x}�Rd2�
b h ��aG]u_ h ngq9j h r{\^]`_ct8q9a h ]ur>]9\P©5q h a�a h t=d2� h r@acbOd2��d/� h t h jlq2_Z��a�q2aGd2��ac]wvO_G]�k�x}npd/qw©�q h a�´
a h twd�vO_Gdok h npa h ]urV¨�B���vO_cdg� h ]`x}�Rj y ��aEq9acd2k z acbOd2��d*©5q h a�´¯a h t=d�vF_Gd2k h npa h ]`r}�Zq9_cd*x}��d®\^xOji©�bFdgr
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vO_cd2k h n®a h ]ur}�¢\^]u_��uq9_ h ]`xs�Ar�xOt#|}dg_E�¢]2\!rO]�k{d2�Pq9r}k/dg§{donpxOa h ]`r*a h twd2�®¨ T xO_GacbOdg_ z�h \UaGbOd��Gn�bOd2k�´
xOj³dg_�����xFvOv}]`_Ga=q`k��`q2r}npd2k¤_Gd2�Rdg_G�uq9a h ]urµ]9\Z_cd2��]uxO_�npdo��\^]`_²q9vOvFj h n?q9a h ]`r}� z aGbOd=x}��dg_engq2r�q`��ª
©�bOdgr¤�uq9_ h ]`xs��r�xOt/|}dg_���]9\5rO]�k{d2��ngq2r7|}d*_Gdo��dg_c��d2k·\^]`_��Rx ° n h dgr�a�q2tw]`xOr�a��Z]9\Pa h twd�¨ � r
aGbFd
dg§Fq9t=vOjmd z ©�d�q`�c��xOt=d
acb}q9aPaGbOdZx}��d?_�k{dgacdg_Gt h rOd2�VaGbsq9a h a�©�]uxOjlk/| d�| d?aGaGd?_Aac]�dg§{donpxOaGd



ð

User
Information

Service

App

App

Resource Management Interface

Resource Monitor

Machine 1

Scheduler
App

App

Resource Management Interface

Resource Monitor

Machine 2

Scheduler

3. When can n   nodes be reserved on machines 1 and 2?2

2. Wait time for n   nodes on machine 1 or 2? 1

4. Reserve on both machines
for application

1. What machines satisfy my requirements?

System information

Tih fuxO_Gdeº{¨³~`ï�B
r8dg§Fq9t=vOjmdZ]9\�\^]u_Gt h rOf*q,t=dga�qunp]`twvFxOaGdg_?¨

aGbFd@q9vFvOj h ngq9a h ]`r�x}� h rOf¤_Gd2�R]`xO_Enpd2�4\^_c]`t aR©�]ô��xOv}dg_Enp]`twvFxOaGdg_E�p¨ � bFd>x}�Rdg_#acbOdgr�x}��d2�=q
_Gdo��]`xF_�npd/t8q9rsq9f`d?twdgr�a h r�aGdg_R\¯q`npd*ac]>�RxO|Ot h a�q8_Gd2�Rdg_G�uq2a h ]ur�+^]`_e��xF|Ot h aZaG]%aGbOd/¬�xOdgxFd h \
aGbFd y n¶bF]�]���d�rO]`aPaG],_cd2��d?_G��dZ_Gd2�R]`xO_Enpd2� - \^]u_�aGbFd�q9vOvFj h n?q9a h ]`r/aG]e| ]uaGb8�cn¶bFd2k{xOj h rOfe� y ��acdgt8�
q9rsk·aG]*t=]`r h aG]`_PaGbOdeq2vOvOj h ngq9a h ]ur>qu� h a�dg§�d2npxFaGd2� z d?��dgr h \3aGbFd,�cn¶bFd2k{xOj h rOf²� y ��aGd?t8��k hÂÀ dg_g¨

� b h ��dg§Fq9twvFjmd h jmj³x}��ac_�q2aGd2���Rdg��dg_�q2j!��]2\^a�©5q9_cd*np]utwv}]`rOdgr�a���aGb}q2a�q9_cd���dg_ y xs��dp\^xOjV©�bFdgr
\^]`_ct h rFf�twdga�qunp]`t=vOxOaGd?_��p¨UB
r h r{\^]u_Gt8q2a h ]ur���d?_G� h npd h ��bFdgjmv{\^xFj`\^]`_V¸}r}k h rOf�q9vFvO_G]uvO_ h q9aGdP_Gdp´
��]uxO_�n®d2�Aac]�xs��d�q2r}kwngq2rw�Rdg_G��d�q`�Pq�� h _caGx}q2jmj y npdgr�aG_Eq9j h	� d2k h r{\^]`_ct8q9a h ]ur*_Gdgv}]�� h ac]`_ y ¨ � r�\^]`_�´
t8q2a h ]ur,]ur#bO]2©�jm]`rFf,q2vOvOj h ngq2a h ]ur}�i© h jmj�©�q h a�|}dp\^]`_cd
_cd2npd h � h rOf�_Gdo��]`xF_�npd2�i\^_c]`tá�cn¶bFd2k{xOj³dg_��
h ��xs��dp\^xOjV\^]`_���d?jmd2npa h rOfe©�b h n�b%np]`t=vOxOaGd?_�� y ��acdgt8��ac]#x}�Rd�\^]`_�q9r@q2vOvOj h ngq2a h ]urV¨PB�k{�uq9r}n®d2k
_Gdo��dg_c�`q2a h ]`rw]2\!_Gd2�R]`xO_Enpd2��q2jmj³]9©Z��xs��dg_E�AaG]²� h t#xOj³a�q2rOdg]`xs��j y q9j³jm]�ngq2aGd�_cd2��]uxO_�npdo�«\^_G]utÆt=]`_Gd
aGbsq9rw]urOd��RxOv}dg_�n®]`twvOxFaGdg_�\^]`_Pq2r8q9vOvFj h n?q9a h ]`rV¨ Tih rsq9jmj y�z qenp]`twt=]`r h r{acdg_�\¯qunpd�aG]²�Gn�bOd2k{xFj±´
h rFfw� y �RaGdgt8��t¦q9ª�d2� h aZt#x}n�bwd2qu� h dg_�\^]u_�q*x}�Rdg_�aG]=��xF|Ot h aZq2r}k·t=]`r h aG]`_�q9vFvOj h ngq9a h ]`rs��ac]
t8q2r y k h±À dg_cdgr�a��Gn�bOd2k�xOj h rOf/� y ��acdgt8�p¨



�

File Systems

KerberosSSL

GSILocal Scheduler

GRAM GASS

DUROC

TCP ShMem

Nexus MDS

LDAP

MPICH-G

Resource Brokers

Tih f`xO_cdZº{¨ º�ï � bOd K j³]`|Oxs�«jüq y dg_Gd2k*�R]9\^aR©�q2_Gd�q9_En¶b h aGd2n®aGxO_cd�¨ � bOd�np]`t=v ]urOdgr�a���© h acb/kOq`�RbOd2k
|}]`_Ek{dg_���q2_Gd*dg§ h �Ra h rFfw�R]9\^aR©�q2_Gd�¨ � bOd²np]`t=v ]urOdgr�a��
© h aGb ��]`j h k>|}]`_Ek{dg_E��q2_GdevO_G]2� h k{d2k>| y
K jm]u|Ox}�p¨ � bOdenp]utwv}]`rOdgr�a���© h aGb%k{]uaGaGdok¦j h rOdo��q9_Gdenp]ur}��ac_Gx}n®aGd2kw| y �uq9_ h ]`x}��f`_c]`xOvs�p¨

� bOdZvO_Gdg� h ]ux}��dg§Fq9twvOj³dPnp]`r}n®dgr{ac_�q2aGd2k,]urwaGbOd�t=dga�qunp]`twvFxOa h rOf��R]9\^aR©�q2_Gd�np]`t=v ]urOdgr�a��
aGbsq9a�©�d=q9_cdwnp]ur}npdg_crOd2k@© h acb h r¤aGb h ��©P]`_cª�¨ � bOdg_Gd/q2_Gdwt¦q9r y ]uaGbOd?_,n®]`twv}]`rFdgr{aE��aGb}q2a
q`�c� h ��a h r�\^]`_ct h rFf
twd?a�q`n®]`twvOxFaGdg_E�p¨ � r*acbOd�rFdg§{a3��donpa h ]`r z ©Pd�k{do�Gnp_ h |}d�acbOd K jm]u|Ox}�iac]�]`j³ª h a
aGbsq9a�vO_G]2� h k{do�
�R]9\^aR©�q2_Gd*\^]`_�x}� h rOf8twd?a�q`n®]`twvOxFa h rFf/� y ��aGd?t8�
q2r}k@x}��d2�ZaGbOd h r{\^]`_ct8q9a h ]`r
��d?_G� h npdeq9rsk7�cn¶bOdok{xOj h rOf=��dg_c� h npd*k{do�Gnp_ h |}d2k·bFdg_Gd�¨  d2npa h ]`r º{¨ º=k{d2�Gn®_ h |}d2�Z]`aGbFdg_���]2\^aR©�q9_cd
aG]=��xFvOv}]`_GaZtwdgaEq`np]utwvOxOa h rOfeq2vOvOj h ngq9a h ]ur}�p¨

L]GHF � N? ,I7"@� M </��$�<>0?�T�

K jm]u|Ox}�/q ºu��r�np]ur}� h ��aE�#]9\²qµjlq y dg_cd2kX��]9\^aR©5q9_Gd¤q2_�n�b h acd2npacxO_Gd%aGb}q2awvO_G]2� h k{do�4t h kOk{j³dg©�q2_Gd
��]2\^aR©�q9_cd�\^]u_�twdgaEq`np]utwvOxOa h rOfF¨ � b h �
q2_�n�b h acd2npacxO_Gd h �Z��bF]9©�r h r Tih fuxO_Gd²º{¨ º=q9r}k@np]ur}� h ��aE�
]9\«aGbOd�\^]`j³jm]2© h rFf*np]utwv}]`rOdgr�a��®ï

K�� U5��^$V i � dg§�x}��q º�çHr h ��q�j h |F_�q9_ y acb}q9aPvO_G]2� h k{d2��acbO_Gd2quk h rFf z � y r}n�bO_G]ur h	� q2a h ]`r/]`v}dg_�qg´
a h ]`rs� z q2r}k*q`� y r}n�bO_c]`rO]ux}��_Gdgtw]uaGd�vO_c]�npd2k{xO_cdZngq9j³jl�®¨�BM� h fur h ¸Un?q9r�a¢\^d2q2aGxO_cd�]9\ � dg§�x}�
h ��acb}q9a h a�n?q9r@|}d,jüq y d?_Gd2k8q9ac]`v@t8q2r y k h±À dg_cdgr{a�np]utwt#xFr h ngq9a h ]`r=vO_G]uaG]�np]ujl�m+ �
NPS
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q2r}k8��b}q2_Gd2kwtwdgt=]`_ y q9_cd�aR©P]*dg§Oq2twvOj³d2� - ¨ � dg§{xs�A© h j³jU��dgj³d2npa�acbOd�|}d2�Ra�vO_G]uaG]�np]ujiac]
x}�RdwaG]%np]utwt/xOr h n?q9aGde|}dgaR©�dgdgr¤q2r y v}q h _�]9\ZrO]�k�d2��q ºu½�r�¨ T ]u_�d?§Oq2twvOjmd z�h \�q9rXq2v{´
vOj h ngq2a h ]`r¤x}��d2��aR©�]%��b}q2_Gd2k¤twdgtw]u_ y t#xFjma h vO_G]�n®d2�G�R]`_�� z!�
S�N ��|}dgaR©Pdgdgr@vO_c]�npd2�G�Rd2�
]urMaGbFd@�Gq2twd%� y ��acdgt÷© h j³j�|}d>qungnp]utwvOj h ��bOdok7x}� h rOfô��b}q2_Gd2kMtwd?tw]`_ y�z |OxOa �
S�N �
|}dgaR©�d?dgrwvO_c]�npd2�G�Rd2��]`r@k h±À dg_Gd?r{a5� y ��aGd?t8�A© h jmj�|}d²q`ngnp]utwvOj h ��bFd2k4xs� h rFf �
NPS ¨

K�� jxlJi � bOd K j³]`|Oxs�  donpxO_ h a y¤� r�\^_�q`�RaG_cx}npaGxF_Gd�+ K���D- qèº`ë r�vO_c]9� h k�d2�,q2xOaGbOd?r{a h ngq2a h ]ur
�Rdg_G� h npdo�¢x}� h rOf�acbOd K dgrOdg_ h n  d2npxO_ h a y* dg_G� h n®d2�VB S�� + K�O ´ B S��D-h twvOj³dgt/dgr{acd2k
]2��dg_
acbOd  d2npxO_cd  ]�n¶ª�d?a Q q y dg_,+ FOQ�- vOxO|Oj h n,ª�d y%h r{\^_Eq`��ac_Gx}n®aGxO_cd�¨ � bOd K��� q9jü��]%��xFv{´
v}]`_ca��8np]ur{��dg_E� h ]`rM|}dgaR©Pdgdgr OOQ npdg_Ga h ¸Un?q9aGdo�,aG]���dg_c| d?_G]��/a h n�ª�dgaE�p¨ � b h �=q9jmj³]2©Z�
q2xOaGbOd?r{a h ngq2a h ]ur8aG]1��dg_G|}dg_c]��Zk{]`t¦q h rs��q9r}k8��d?_G� h npd2�P��x}n�b%q`�ZB TA ¨

K�� STj�i � bOd I dga�qunp]`t=vOxOa h rOf¤C h _Gd2npac]`_ yM dg_c� h npd/+ I C x- q ºuº$r h �/q9r h r{\^]`_ct8q9a h ]`r
�Rdg_G� h npd�acb}q9a�©Pd
bOd?jmv}d2k,aG]²k{d2� h f`r/©�b h n¶b*vO_c]2� h k{d2� h r{\^]`_ct8q9a h ]`r/q2|}]`xOaZnp]utwvOxOacdg_�� z
rOd?a�©P]`_cªO� z h r}��ac_GxOtwd?r{aE� z q9vOvOj h ngq2a h ]`r}� z v}dg]uvOjmd z dga�n`¨�ac] K jm]u|Ox}��x}��d?_��p¨ � bFd I C 
h �,q`n?npd2�G�Rd2k@x}� h rOf>acbOd Q}h fub{aR©Pd h fub{aeC h _Gd2npac]`_ y B�ngnpd2�c� S _c]`ac]�np]`j0+ Q C
B S�- q ¼¿¾$r z q
© h k{dgj y ´ q`k{]uvOaGd2kwvO_c]`ac]�np]`jV\^]`_�q`ngn®d2�G� h rOf/k h _Gd2n®aG]`_ y �Rdg_G� h n®d2�p¨

K������c� i � bOd K j³]`|Ox}� � d2�R]`xO_Enpd8B
j³jm]�ngq2a h ]ur I q2r}q9fudg_�+ K�� B I�- q±~?½$rAvF_G]2� h k{d2�eq
np]utwtw]ur h r{acdg_�\¯qunpd�aG]�j³]�ngq9j}�cn¶bFd2k{xOj³dg_��®¨ 	 dZbOdgjmv}d2k,ac]ek{dp¸}rOd�acb h � h r{acdg_�\¯qunpd�©�b h n¶b
�RxOvOv}]`_ca��,�RxO|Ot h �G� h ]`r%]9\�q9vOvOj h ngq2a h ]`r}� z xFv�kFq9aGdo��]2\�acbOd*dg§�d2npxOa h ]`r¤�Ra�q2aGd*]9\�q9vOvFj h ´
ngq2a h ]`r}� z q9r}kµn?q9r}npd?jmj h rOf8]9\�q2vOvOj h ngq9a h ]ur}�p¨ � bFd K�� B I n®]`r}� h ��aE��]2\���dg_c��dg_���aGb}q2a
dg§�d2npxFaGd�]`r¤aGbOd/n®]`twvOxFaGdg_Z� y �RaGdgt8��vO_c]9� h k h rOf/_Gd2�R]`xO_Enpd2��q2r}k¤npj h dgr{aE��aGb}q2aeq#x}��d?_
x}�Rd2��aG]=��donpxO_Gd?j y v d?_�\^]`_ct K�� B I ]uv d?_�q9a h ]ur}��]ur@�Rdg_G��dg_E�p¨

K S�� �C� s�i � bOd�C y rsq9t h ngq9j³j y*� v�kFq9a�q2|Ojmd � d2n®]`r{¸}fuxO_�q2|Ojmd � rFj h rFd N ]¿q9jmj³]�ngq9ac]`_C+�C�´
������N:- q±~g½ r h ��x}��dok¹ac]>dg§�d2npxOacd*q2vOvOj h ngq9a h ]ur}��]ur7_cd2��]uxO_�npdo��n®]`r�aG_G]ujmj³d2k¹| y t=]`_Gd
acb}q9r@]urOd K�� B I ¨ � bOd/C ���
��N q9jmj³]2©Z��q#x}�Rdg_�aG]¦��xO|Ot h a���dg��dg_Eq9j K�� B I ÁG]`|}� z
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tw]ur h ac]`_�acbOd h _��Ra�q2aGd2� z ��xF|Ot h a!\^xO_GacbOdg_ K�� B I ÁG]`|}��]`_P_Gdgtw]2��dPq9j³_Gd2quk y ��xO|Ot h aGacd2k
K�� B I ÁG]u|}�*xOr{a h jZq¤�Gq2a h ��\¯q`npac]`_ y _cd2��]uxO_�n®d>v}]�]`j h �*q9j³jm]�ngq2aGd2k�¨ � bOdgr z acbOd8x}��d?_
_cdgjmd2qu��d2��q�|}q2_G_ h dg_�©�b h n�b/q9j³jm]2©Z�AacbOdZq9vFvOj h ngq9a h ]`r/aG]e|}dgf h r#dg§�d2npxFa h rFf�q9r}k/aGbOdZx}��d?_
ngq2r>tw]ur h ac]`_PaGbOde��aEq9acd2��]2\�aGbFd h r}k h � h k{x}q9j K�� B I ÁG]`|s��q9r}k%ngq9rsnpdgj�acbOdeC ���
��N
ÁG]u|V¨ � rôq`kOk h a h ]`rµac]·acbOd2�Rdwnp]ur{ac_G]uj«\^xFr}npa h ]`r}� z aGbOd=C ���
��N vF_G]2� h k{d2��qw_GxOr�a h twd
j h |O_Eq9_ y aGbsq9a h �*n®]`twv h jmd2k>© h aGbXaGbFd·xs��dg_J7 �,q2vOvOj h ngq2a h ]urV¨ � bFd·xs��dg_J7 �,q2vOvOj h ngq2a h ]ur
q2jl��]/t/x}��a5np]`r�a�q h r8aGbOd�|}q2_G_ h dg_�]uv d?_�q9a h ]ur>|}dp\^]`_cd h a�|}dgf h r}��aG]=np]utwvOxOacd�¨

K��*� l�s��T� � i I@SA�GNP��h �wq7v}]u_Ga�q2|Ojmd h twvOj³dgtwd®r{aEq9a h ]`rµ]2\eaGbOd I@S�� q ½�çHr�t=d2�G�cq9f`d
v}qu�G� h rOf�vF_G]`ac]�np]`j¯¨ � b h � h t=vOjmdgt/dgr�a�q2a h ]ur�n®]`r�a�q h r}�ij³]9©�´¯jmd?��dgj�q2|}��ac_�q`n®a�k{dg� h npdo��aGb}q2a
q2_Gd*x}�Rd2k·\^]`_�n®]`twt/xOr h ngq9a h ]ur z q9j³jm]2© h rFf I@S��ENP� aG]w|}d h twvOjmd?t#dgr�aGd?k#]2��dg_Zt8q9r y
k hÂÀ dg_Gdgr�a/np]utwt#xFr h n®q9a h ]`r¤vO_c]`aG]�n®]`jl�*+Õ\^]`_/dg§Fq9twvFjmd z��
NPS!z �Rb}q9_cd2kätwd?tw]`_ y�z q9r}k
I@S�Q�- ¨ I@S��ENP� ´ K qèº9¼#r h � I@S��ENP� x}� h rOf*acbOd K j³]`|Ox}��k�dg� h npd�¨ � bOd K j³]`|Ox}��k�dg� h npd
x}�Rd2� � d?§{x}�A\^]u_�np]utwt#xFr h n®q9a h ]`r z j h rOª h rOf*© h aGb>acbOd K j³]`|Ox}�Zj h |F_�q9_ h d2��© h acb>twv h ngn z
q2r}k4vF_G]2� h k h rFf��RxOvOv}]`_ca«\^]u_�x}� h rOf K jm]u|Ox}��twd2n�b}q9r h ��t=� \^]`_sÁG]`|=��a�q2_GacxOv/q9r}k/ngq2r}npdgj
+ K�� B I q9r}k8C ���
��N:-�h r}� h k{d�]9\3twv h _GxOrV¨

K���� jxj�i � bOd K jm]u|Ox}�ZB�ngnpdo�G��aG]  d2n®]`r}kOq2_ y> aG]`_Eq9fud�+ K B Ox- qè»�rVvO_c]2� h k{d2��twd2n�b}qg´
r h ��t8�i\^]u_�aG_�q2r}� \^d?_G_ h rOf,¸}j³d2��aG]*©�bOd?_Gd�acbOd y q9_Gd�rOd?d2k{d2k�¨ � bOdg_cd,q2_Gd��Rdg��dg_Eq9jVk h±À dg_�´
dgr�a�v}q2_GaE��]9\ K B O ¨ T!h _��Ra�aGbFdg_Gd h ��q K B O ��d?_G��dg_�acb}q9a�dg§�d2npxFaGd2��q2aeq·� h acd/q9r}k
vO_c]2� h k{d2��q`n?npd2�G�ZaG]=q#x}��d?_H7 �A¸sjmd2�Zq9a�acb}q9a�� h aGd�¨ � b h �
�Rdg_G��d?_0+�]`_�q T���S ]u_ ������S
�Rdg_G��dg_ -�h �irOdgdok{d2k*q9a3_Gdgtw]uaGd5� h acd2�iac]�q`ngn®d2�G�i¸}j³d2�p¨ � bOdg_cd h ��q N B S�� aGb}q2aAvF_G]2� h k{d2�
]uv d?r8q9r}k=npjm]¿��dZ]`v}dg_�q2a h ]`r}�®¨ � bOdo��d�]uv d?_�q9a h ]ur}��q9xOac]`t8q2a h ngq9j³j y tw]2��dZq�_cdgtw]`acd�¸}jmd
ac]wq#j³]�ngq9j3ngqun¶bOde©�bOdgr q9r@]`v}dgr h ��v}dg_�\^]u_Gtwd2k8q2r}k@q9xOac]`t8q2a h ngq9j³j y tw]2��d2��aGbOd�¸}jmd
|}qun¶ª8ac]waGbOd*_cdgtw]uaGde� h aGd]+ h \�rFd2npd2�c�Gq9_ y"- ©�bOdgr@aGbFd�¸}j³d h ��npjm]¿��d2k�¨ � bOdg_cd h �Zq9jl�R]%q
N B S�� q2r}k·vO_c]`fu_�q9t¦��aG]/tw]2��d�¸}j³d2��aG]/q2r}k¦\^_c]`t�_cdgtw]uaGd�� y �RaGdgt8�®¨
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K�� U5VJZ#^�_Wa8U���_WZ�X#U`_5V i � do��]`xF_�npdZ|O_G]uª�dg_���q2_Gd�b h f`bOd?_�´¯jmdg��dgj�aG]�]ujl��acb}q9aPx}��dZaGbOd K jm]u|Ox}�
t h kOk{j³dg©�q2_Gd*�Rdg_G� h n®d2�p¨ � bOd2��d=|O_G]uª�dg_���ngq2rµ|}d8npx}�RaG]`t h	� d2kw\^]`_²k h±À dg_cdgr{aeq2vOvOj h ngqo´
a h ]`rs�A]`_�a y v}d2�A]2\3q9vOvOj h ngq2a h ]`r}�®¨ K j³]`|Oxs� h ��k�d2� h f`rOd2k/aG]*�RxOvOv}]`_caZq,© h k{d��`q2_ h dga y ]9\
_cd2��]uxO_�npd�|O_G]uª�dg_���|OxOaPaGbOd?_Gd�q2_Gd��R]`twd�j³]�ngq9j��dg_c� h npd2��aGb}q2a�q2_Gd�rO]uaZ��xOvFv ]u_Gacd2kwaGb}q2a
t8q2ª�d
acb h ��k h±° npxOjma?¨ � bOdo��d�t h �c� h rOf*�Rdg_G� h npdo�Atw]ua h �uq2aGd�acbOd�_Gd2�Ra�]9\�acb h ��©P]`_GªU¨

L]G6L ���0Ng(�.��0� �  *$O�

� bOdg_cdwq2_Gdw]uaGbOd?_,f`_c]`xOvs�,aGb}q2a,vO_c]9� h k�d#twd?a�q`n®]`twvOxFa h rFf8��]2\^a�©5q9_cdwq2r}k h r¤aGb h �,��donpa h ]`r z
©�d k{d2�cnp_ h | d8t8q2r y ]9\eaGbOd?t q2r}kMn®]`twv}q2_Gd%aGbOdgtéaG]µacbOd K jm]u|Ox}�#ac]�]`j³ª h ag¨ � bOdg_cd@q9_cd
��d?��dg_�q2j�� y �RaGdgt8��aGbsq9a�b}qg��d*|}dgdgr¤k{d2� h furOd2k·\^]`_�twdga�qunp]`t=vOxOa h rOf�+ Q d?f h rôq9rsk S _G]¿��v}dg_c] -
q9rsk>��d?��dg_�q2j�aGbsq9aZb}qg��d�|}dgdgr8dg§�aGdgr}k�d2kwaG]/��xFvOv}]`_Ga�twdga�qunp]`t=vOxOa h rOfO¨

Ò����U���}� qè½9¼ z ½uë z ½`» r h ��q#� y �RaGdgt�acb}q9a�vF_G]2� h k{d2��]u|�ÁGd2npa�´¯]`_ h dgr�aGdok·k h ��ac_ h |OxOaGdokw��xOv}dg_R´
np]utwvOxOa h rOfF¨ Q dgf h ]`r%�RxOvOv}]`_ca���]`|�ÁGdonpa�´¯]`_ h dgr�aGd2k*v}q2_�q9j³jmdgjUvO_G]uf`_Eq9twt h rOf�© h aGb8aGbOd I dgr{aEq9a
vO_c]`f`_Eq9twt h rOf8jlq2rOf`xsq9f`d z q9rXdg§�aGdgr}� h ]urµ]9\ N )0) z ©�bOdg_cdw]`|�ÁGd2n®a���t8q y b}qg��d#acbOd h _,]2©�r
q`kFk{_Gd2�c�,�Rv}q`npd¿¨ � bFd2��d*]u|�ÁGd2npa���ngq2r7acbOdgr¤|}d#vOjüq`npdok>]`r¤_Gdgtw]uaGd²� y ��aGd?t8�
© h acb7t=dgaGbO]�k
ngq2jmjl�ZaG]8aGbOd*]u|�ÁGd2npaE�
aG_Eq9r}��\^]`_Gt=d2k h r�aG]wt=d2�G�cq9f`do�
|}dgaR©�dgdgr np]`t=vOxOaGd?_�� y �RaGdgt8�®¨ Q dgf h ]`r
vO_c]9� h k�d2��q9rw]u|�ÁGd2npa�t8q9rsq9f`d?twdgr�a�� y �RaGdgt�+ ��I7�- acb}q9aPvOjlqunpd2��]`|�ÁGd2npaE��]`r8�Rx h aEq9|Oj³d�np]ut#´
vOxOaEq9a h ]`rsq9j}rO]�k{d2��q2r}kwq�np]utwtw]ur�¸}j³dZ� y ��aGd?t z9h r*aGbOd�\^]u_Gtá]2\Vq�v}dg_E� h �RaGdgr�a�]u|�ÁGd2npa��Rv}q`npd z
©�bOdg_cd�¸}jmd2��q2_Gd�]`|�ÁGdonpa���acb}q9aZj h ��d
]ur@k h ��ªU¨

� bOd ��I7 vOjüq`npdo�¢]u|�ÁGd2npa��V]`r*rF]�k{d2�ix}� h rOf�aGbOdP_Gd2¬�x h _cd2k�q9_En¶b h aGd2n®aGxO_cd2� \^]`_�acbOd�]u|�ÁGd2npaE�
q9rsk h r{\^]u_Gt8q2a h ]`rôq9|}]`xOa*acbOd=np]`twvFxOaGdg_e� y �RaGdgt8�ZaGb}q2a*q9_cdwv}q2_Ga,]2\ Q dgf h ]`rV¨ N q9r}k h kOq9acd
np]utwvOxOacdg_V� y �RaGdgt8�Uq9_cd�k{dgacdg_Gt h rOd2k�| y aGbOd h _!q9_En¶b h aGdonpaGxO_cd zgT�QV��S� _Eq9a h rOf zuI@�RS� _Eq9a h rOf z
r�xOt#|}dg_�]2\�vO_c]�npd2�c��]`_E� z jm]¿q`k z r{xFt#|}dg_�]2\�]u|�ÁGd2npaE� z q9rskän®jmx}�RaGdg_?¨@B�npj³x}��acdg_ h �,q@��d?a*]9\
� y ��acdgt8�
acb}q9aeq2_Gd8npj³]��Rd*aG]`fudgaGbFdg_ z \^]`_�dg§Fq9twvOj³d,]ur7acbOdw�cq9twd/�RxO|OrOd?ag¨ � bFd ��I7 k{]�d2�
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rO]ua�np]ur}� h k{dg_�n®]`twvOxFaGdg_�� y �RaGdgt¦�i© h acbwaG]�]*b h f`bw]2\3q�j³]�q`k/]`_�ac]�]*t8q9r y ]u|�ÁGd2npaE�«_cd2� h k h rFf
aGbFdg_Gd�¨ � bOd ��I7 © h jmji¸s_���a�ac_ y aG]8vOjüq`npd/q8rOdg© ]`|�ÁGd2npa h r¤aGbOd=�Gq2twd/npjmxs��aGd?_�q`��©�bOdg_cd
h a*©5q`�/np_Gdoq9aGdok�¨ � rOd8]2\�aGbOd%ngq2r}k h kOq9acd@np]utwvOxOacdg_*� y �RaGdgt8� h �/n¶bF]���d?räxs� h rFf7d h aGbOd?_/q
_�q2r}k{]ut�]u_,_G]uxOr}k�´¯_G]u| h rôtwdgaGbF]�k�¨ � bOd ��I7 © h jmj�ac_ y ]uaGbOdg_²npjmxs��aGd?_��
xOr�a h jPq·�Rx h aEq9|Oj³d
� y ��acdgt h �A\^]`xOr}k8]`_�xOr�a h jVq*t8q9§ h t/xOt r{xOt/|}dg_�]9\Pq2aGacdgtwvOaE��q9_cd�t8q`k{d¿¨

Q dgf h ]`rXrO]2©�vO_c]2� h k{d2��t¦q9r y ]9\�aGbOd%�Gq2twd=��dg_c� h npd2��acb}q9a K j³]`|Ox}�*k�]�d2�p¨ � rOdwt¦q h r
k hÂÀ d?_Gdgr}n®d h ��acb}q9a Q dgf h ]`r h ��a�q9_cf`dgaeaG] q9rµ]u|�ÁGd2npa�tw]�k{dgj3]9\�k h ��aG_ h |OxFaGd2k¤np]`t=vOxOa�q2a h ]`r z
©�b h jmd K jm]`|Fx}� h �ZrO]`a?¨
BZrO]`acbOdg_�t8q h r%k hÂÀ d?_Gdgr}n®d h � h r@k{do� h fur>vOb h jm]¿��]uvOb y ¨ Q d?f h ]ur h ��q2r
h r�aGd?f`_�q2aGd2kô��dga*]2\e��]2\^a�©5q9_cd·©�b h jmd K j³]`|Oxs� h �,q¤��dga*]2\��R]9\^aR©�q2_Gd%np]`t=v ]urOdgr�a���aGb}q2awngq2r
|}d8x}��d2k¤aG]`fudgaGbFdg_*]`_/�Rdgv}q9_Eq9acdgj y ¨¤B
rF]`aGbFdg_*k hÂÀ dg_Gdgrsnpd h ��aGb}q2a Q dgf h ]`rXb}qu�
ÁGx}�Ra/q`kOk�d2k
��xFvOv}]`_Ga*\^]`_ h r�aGdg_R\¯q`n h rOf8aG]@j³]�ngq9j5�Gn�bOd2k{xOj h rOf � y ��acdgt8�p¨ H d2ngq2x}��d=aGb h �,��xFvOv}]`_Ga h ��rOd?© z
]`rFj y q#\^dg©;�Gn�bOd2k{xFj h rFfw� y �RaGdgt8��q9_Gd/�RxOvOv}]`_caGd2k z q9rsk¹]urOj y ]`rOd=¬�xFdgxOd h �Zx}��d2k>\^]`_�d2qun¶b
�Gn�bOd2k�xOjmdg_?¨

� bOd å��9�}�g¡����2�L�w���g�}�!�9�����J�O�i������� + S��
I�- qè»`¾�r h �,q@aG]�]uj�\^]`_/q9j³jm]�ngq2a h rOf@vO_G]2´
npd2�c� h rOf*_Gd2�R]`xO_Enpd2��ac]ZÁG]`|}�Zq9r}k8t8q9rsq9f h rOf*vO_c]�npd2�G� h rOf/_Gdo��]`xF_�npd2��© h aGb h rwd2qun¶beÁG]`|¨ SA�ZI
b}qu��acbO_Gd?d#t8q h r np]`twv}]urOdgr�a��pïZaGbOd=� y ��acdgtÐt¦q9r}q2f`dg_ z acbOdZÁG]`|¤t8q2r}q9fudg_ z q9rsk¹acbOd*rO]�k{d
t8q2r}q9fudg_g¨ � bOdZ� y ��acdgtÝt8q2r}q9fudg_ h �i_Gd2�Rv}]`r}� h |Oj³d�\^]`_�q�np]ujmjmdonpa h ]`r,]2\UrO]�k{d2�Pq9r}k,t8q h r�a�q h r}�
h r�\^]`_Gt¦q9a h ]`r=q9|}]`xFa
d2qun¶b=rO]�k{de��x}n�b8qu��aGbOdeq9_En¶b h aGdonpaGxO_cd z acbOd�jm]¿q`k zOh \!aGbOd�rO]�k{d h �Pqo�uq h j±´
q9|FjmdZq9rsk#©�b}q9aUÁG]u| h a h ��q`�c� h f`rOd2k*aG]F¨ � bOdZ� y ��acdgtÝt¦q9r}q2f`dg_�_Gdo��v}]`r}kF�AaG]e�Ra�q9acx}��xOvUkOq9acd2�
\^_G]utJrO]�k{dZt8q9r}q2f`dg_E�iq2r}k,rO]�k{d�_cd2¬�xOd2��aE�¢\^_G]ut�ÁG]`|*t8q2r}q9fudg_��®¨ 	 bOdgr²q�� y ��acdgtJt8q9rsq9f`d?_
_Gdonpd h ��do��q*rO]�k{d*_Gdo¬�xOdo��a zOh aZk{dgacdg_Gt h rOd2� h \3aGbOderO]�k{d2�Zq9_cd*qg�uq h jüq9|Oj³d*q2r}k h \P��] z q2jmjm]�n?q9aGdo�
aGbFdgtÐac]waGbOdZÁG]u|7t¦q9r}q2f`dg_?¨ � \PaGbOd*rF]�k{d2��q9_cd#rO]ua�qg�uq h jüq9|Oj³d z acbOd/� y ��acdgtÐt8q2r}q9fudg_�ngq2r
q9j³jm]�ngq2aGdeq*��xF|}��dga�]2\�aGbFd�rO]�k{d2��]`_�_cd2��d?_G��d�acbOd�rO]�k{do�5\^]u_�©�bOdgr8aGbOd y |}d2np]`t=d�qg�uq h jlq9|Fjmd�¨
� bOd�rO]�k{d�t8q2r}q9fudg_�ª�rO]2©Z��aGbOdeq9_En¶b h aGdonpaGxO_cd
]2\�acbOd�rO]�k{d�]`r8©�b h n¶b h a h ��d?§{d2n®xOa h rOfeq9r}k
aGbFd�j³]�quk�¨ � a�ª�dgdgv}� h a���� y �RaGdgt�t¦q9r}q2f`dg_ h r{\^]`_ctwd2k#]2\Pn¶bsq9rOfud2� h r8jm]�quk h r{\^]`_ct8q9a h ]`r¦q9r}k
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aGbFd�aEq`�RªO��aGb}q2a h a h ��dg§{donpxOa h rOfO¨
� bOd�ÁG]u|µt8q9rsq9f`d?_*q`n®a��,qu�,q2rMq2f`dgr�a�\^]u_*qeÁG]`|Xq2r}kXnp]`r�a�qunpa��e� y ��aGd?t�t8q9r}q2f`dg_E��ac]

¸}r}kµrO]�k�d2�²\^]u_*aGbOd�ÁG]`|Mac]@dg§�d2npxOacd#]urV¨ � bOdeÁG]u|ät¦q9r}q2f`dg_*j³]�ngq9acd2�*� y ��acdgt�t¦q9r}q2f`dg_E�
x}� h rOf%qwj h ��a�vO_c]2� h k{d2k>| y aGbFd*x}��dg_�]u_�acbOd S _G]¿��v}dg_G] C h _cd2npac]`_ y¤ dg_c� h npd]+¯k{d2�Gn®_ h |}d2k>|}dp´
jm]2© - ¨ � bOdZ_Gd2¬�xOd2�Ra�jlq9rFf`x}q2f`d��RxOvOv}]`_caGd2k#| y acbOd3ÁG]`|/t8q9r}q2f`dg_Pq2jmjm]2©Z��aGbFd�x}��dg_�ac]*��v}d2n h \ y
dg§�d2npxOaEq9|Oj³d2� z q2_Gf`xFtwdgr�a�� z r�xOt/| d?_#]2\*rO]�k{do�·]`r�©�b h n¶bYd2qun¶bYd?§{d2n®xOa�q2|Ojmd ��bO]uxOjlkY_GxOr z
q9rsk>aGbOd²q9_�n�b h aGd2npacxO_Gdo��]ur@©�b h n�b>acbOd,dg§�d2npxFa�q9|Fjmd h �Zqg�`q h jüq9|Oj³d z q2tw]`rFfw]`acbOdg_��®¨ � bOdZÁG]u|
t8q2r}q9fudg_*ngq2rXjm]�ngq2aGd%� y ��acdgt�t¦q9r}q2f`dg_E��aGbsq9a*b}qg��dwrO]�k�d2�,]9\�aGbOd%k{do� h _cd2kµq2_�n�b h acd2npaGxF_Gd
x}� h rOf=qwk h _Gd2npac]`_ y ��dg_c� h npdeq9r}k8aGbOd?r@��d?r}kO�
_cd2¬�xFd2��aE��aG]wacbOd*� y �RaGdgt�t¦q9r}q2f`dg_E�p¨ � \�q�ÁG]u|
t8q2r}q9fudg_,_cd2npd h ��d2�
_Gdo��]`xF_�npd2��\^_G]ut÷q@� y �RaGdgt�t8q9rsq9f`d?_ zih a*qu�G� h f`r}�,aEq`�RªO�,]2\�acbOd�ÁG]`|Xac]
rO]�k{do�*q9r}kµn®]`r�a�q`n®a���rF]�k{d8t8q9r}q2f`dg_E��aG]¤��aEq9_ca,aGbFdwa�qu��ªF�p¨ � \�qeÁG]`|µt¦q9r}q2f`dg_²k{]�d2�,rO]ua
_Gdonpd h ��d�_cd2��]uxO_�n®d2�A\^_G]ut�q*� y ��acdgt�t8q2r}q9fudg_ z�h a�n®]`r�a�q`n®a���]`acbOdg_Z� y �RaGdgt t8q9rsq9f`d?_��p¨�B�\^aGdg_
aGbFd�ÁG]u|X��aEq9_GaE� z acbOd�ÁG]`|ôt8q9r}q2f`dg_�tw]ur h ac]`_E��acbOd/dg§{donpxOa h ]`r¤]9\5aGbOd�ÁG]u| z _cd2¬�xOd2��a h rOf%quk�´
k h a h ]ur}q9j!rO]�k{do� h \�rOd2n®d2�G�cq9_ y ¨�C hÂÀ d?_Gdgr�a�ÁG]u|@t8q9rsq9f`d?_���ngq2r>|}d*x}�Rd2k@k{dgv}dgr}k h rOfw]ur@x}��d?_
_Gdo¬�x h _Gdgt=dgr{aE�p¨ T ]u_ h r}�Ra�q9rsnpd z q�ÁG]`|¤t8q2r}q9fudg_�aGbsq9a�b}q9rsk{jmd2��k{dg|OxOfuf h rOf8a�q`�RªO�enp]`xFjlk>|}d
x}�Rd2k�¨

K jm]`|Fx}�@k h±À dg_E�#\^_G]`t aGbFd S _G]¿��v}dg_c] � d2�R]`xO_Enpd I q2r}q9fudg_ h rJ��dg��d?_�q9j�©�q y �®¨ T!h _��Ra z
K jm]u|Ox}�,n®]`r}� h k{dg_E��rOd?a�©P]`_cª¤q9r}kXkOq2a�q·_cd2��]uxO_�n®d2�,q2jm]`rFf>© h acbXnp]utwvOxOacd*_Gd2�R]`xO_Enpd2��©�bFdgr
��d?jmd2npa h rOf*_cd2��]uxO_�n®d2��\^]`_�q9r¤q2vOvOj h ngq2a h ]urV¨  d2np]`rsk z¢K j³]`|Ox}�ZvO_G]2� h k{d2��tw]u_Gde��]uvOb h �Ra h ngq9acd2k
twd2n�b}q2r h �Rt8�«\^]u_�x}� h rOfw_cd2��]uxO_�npdo��\^_G]utÐt/xOjma h vOj³d
j³]�ngq9j��cn¶bFd2k{xOj³dg_��0+ S��ZI � y ��acdgtÐt8q2r{´
q9fudg_�� -�h r@q/� h rOf`j³d,q2vOvOj h ngq2a h ]urV¨ � b h _Ek z¢K j³]`|Ox}�Zk{]�d2�ZrO]`aZ_Gd2¬�x h _Gd�acb}q9aZjm]�ngq2j��cn¶bFd2k{xOj³dg_��
|}d#_cdgvOjüq`npd2k%q`� SA�ZI k{]�d2�®¨ T ]uxO_Gacb z!SA�ZI k{]�d2��rO]ua,n®]�]`_�k h r}q2aGd/aGbOd/x}��d*]2\�_cd2��]uxO_�npdo�
h r�aG]8acbOd4\^xFaGxO_cd z ]uxO_,_cd2��]uxO_�npd/t8q2r}q9fudg_���v}dg_�\^]u_Gt�acb h ��a�q`�Rª�¨ � b h ��t8q y _cd2��xOj³a h r¤jmd2�c�
d ° n h d?r{a�x}�Rd�]2\�_Gdo��]`xF_�npd2�®¨

� bOd å��2�}�g¡��{�2�Xø8���2���`�2�}�gù ñ���o¥!�^��� + S _G]¿��v}dg_G] - q ¼�ð z ¼¿�$r h �
q/� y ��acdgt�aG]w]u_Gf¿q9r h9� d
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h r�\^]`_Gt¦q9a h ]`r8vO_c]9� h k�d2k#| y t8q9r y k hÂÀ dg_Gdgr�a��R]`xO_Enpd2�Z��x}n�b@qu� K ]uvObOdg_ z}T���Siz ¸}jmde� y �RaGdgt8� z
aGbFd 	 ]`_Gjük 	Yh k{d 	 dg| z q2r}k>]`acbOdg_��®¨ S _c]��Rv d?_G] h ��|}qu��d2k8]`r@acbOd ��h _Gacx}q9j �y ��acdgt I ]�k{d?j
aGbsq9a,]u_Gf¿q9r h9� d2� h r{\^]`_ct8q9a h ]urµqu�,q·fujm]u|}q9j�¸}jmd=� y ��acdgt�q9r}kôq9jmj³]2©Z�,npx}�RaG]ut h	� dok>� h dg©Z��]9\
aGbFd h r{\^]u_Gt8q2a h ]`rV¨ � _cf�q2r h	� q2a h ]`r}��© h jmj}b}qg��d�� h d?©Z�«]2\ h r{\^]u_Gt8q2a h ]`r/aGb}q2aZq9_Gd�]`_Gf¿q9r h9� d2k h r
aGbFd�tw]��Ra�x}��dp\^xFj�©�q y ac]*aGbOdgt ïik h±À dg_Gd?r{a�]`_cf�q2r h	� q2a h ]`r}��ngq2rwb}qg��d�k h±À dg_cdgr{a�� h dg©Z��]9\!acbOd
�Gq2twd h r{\^]u_Gt8q2a h ]`rV¨ T xO_GacbOdg_ z x}�Rdg_���b}qg��d�aGbOd h _�]2©�r@� h dg©Z��]9\ h r{\^]`_ct8q9a h ]ur>�R]waGbsq9a�acbOd y
ngq2r·doq`� h j y j³]�ngq9acd h r{\^]u_Gt8q2a h ]urwtw]¿��a�x}�Rdp\^xOjVaG]*acbOdgt@¨

S _G]��Rv}dg_G]Xk�]�d2�4rF]`a*vO_c]9� h k�d·t=d2n¶bsq9r h ��t=��\^]u_/��d2q2_�n�b h rFf>\^]`_ h r{\^]u_Gt8q2a h ]urV¨ � a/k{]�d2�
q h kY��d2q2_�n�bYaG]�]ujl�w| y ]`_cf�q9r h	�gh rOf h r�\^]`_Gt¦q9a h ]`r ��]XaGb}q2a8aGbOd¤�cnp]`v}d@]9\4��d2q2_�n�bOd2�wn?q9rY|}d
��t¦q9jmj³dg_g¨ � bOd S _c]���v}dg_c] � d2�R]`xO_Enpd I q2r}q9fudg_%ngq9rYxs��d@aGbFd@C h _Gd2npac]`_ y  dg_G� h npd%aG]7¸sr}k
� y ��acdgt t8q9r}q2f`dg_E�p¨ � b h � h ��qungnp]`t=vOj h ��bOd2k*| y ]u_Gf�q2r h	�?h rOf/q,b h dg_�q2_�n�b y k h _Gd2npac]`_ h d2��©�bOdg_cd
d2qun¶b�k h _GdonpaG]u_ y np]`_c_Gd2�Rv ]ur}kO�VaG]�q���dgaV]2\}n�b}q2_�q`n®aGdg_ h ��a h ng�O]2\Unp]`t=vOxOa�q2a h ]`r}q2j`_Gdo��]`xF_�npd2�®¨ � bOd
r}q2twd2� ]2\}� y �RaGdgt�t8q2r}q9fudg_��Vngq2r�aGbOdgr�|}d�vOjlqunpd2k h r�aGb h ��b h dg_Eq9_En¶b y ©�bOdg_cdg��dg_}aGbOd y vO_G]2� h k{d
_Gdo��]`xF_�npd2��]2\VaGbFd�a y v}d�d2q`n�b/k h _Gd2npac]`_ y np]u_G_Gdo��v}]`r}kF�AaG]F¨ S��ZI ]`rFj y xs��d2��aGbFd�q2_�n�b h acd2npaGxF_Gd
q9rsk4j³]�q`k,]2\np]`twvFxOa�q2a h ]ur}q9j�_Gdo��]`xF_�npd2�!aG]�n�b}q9_Eq`npacdg_ h9� d�acbOdgt ��]�acbOd�b h dg_�q2_�n�b y�h �¢j h t h aGd2k�¨

� r K j³]`|Oxs� z acbOdg_cdZq9_GdZt8q2r y tw]u_Gd�_cd2��]uxO_�n®dZn¶b}q2_�qunpaGdg_ h �Ra h n?����]�aGbFdZq9|}]2��d
twd?aGbO]�k�\^]u_
jm]�n?q9a h rOf>_cd2��]uxO_�n®d#vO_c]2� h k{dg_�� h � h twvO_Eq`npa h ngq2j�¨ � bOd I C  ]u_Gf¿q9r h9� d2� h r{\^]`_ct8q9a h ]urµq2| ]uxOa
tw]u_Gd�a y v}d2��]9\V_cd2��]uxO_�n®d2�iaGbsq9r S _c]��Rv d?_G]*q2r}k/np]`r�a�q h r}��twd2n�b}q2r h �Rt8� ac]�v}dg_R\^]`_ctád ° n h dgr�a
��doq9_�n�bOd2��]uräacbOd2�Rd#_cd2��]uxO_�npdo�p¨ � b h � h �,q8rOd2npdo�G�Gq2_ y \^xOrsnpa h ]`rµ©�bOd?rµjm]�ngq2a h rOf>_cd2��]uxO_�npdo�
\^]`_�q9r%q2vOvOj h ngq9a h ]ur h r%q4jüq9_Gfud�© h k{dp´ q9_cd2q*dgr{� h _c]`rOt=dgr{a?¨

þ �}�iÜ!�}� q ¼�ë z ç z ~?ð z ¼�»$r h ��q/k h �RaG_ h |OxOacd2k#|}q2a�n�b%� y ��aGd?t�aGb}q2a�©�qu�
k{do� h furOd2kwaG]/�Rdg_G��d
x}�Rdg_���©�bO]erOdgd2k*tw]`_cd�np]utwvOxOaEq9a h ]`rsq9j}v}]9©Pdg_�aGb}q2r#acbOd y b}qg��d�]urwaGbOd h _�k{do��ª*| y q9j³jm]2© h rFf
aGbFd2��d�x}�Rdg_���ac]�_GxOr²��dg_ h q9j¿q9r}k�v}q9_Eq9j³jmdgjEÁG]`|}�V]`r�xOr�xOa h j h9� d2k�©�]`_cªO�Ra�q2a h ]ur}�p¨ N ]`r}k�]`_�np]ur}� h ��aE�
]9\3qenpdgr�aG_Eq9j}t8q9rsq9f`d?_�q2r}kw�Rdg��dg_�q2jUkOq9dgt=]`r}��_GxFrOr h rFf,]`r%q2jmj}v}q9_ca h n h v}q2a h rOf�©�]`_cªO�Ra�q2a h ]ur}�
+�acbOdZ©�]`_cªO�Ra�q2a h ]urwv}]�]`j - ¨ � bOd�n®dgr{ac_�q2jOt8q9rsq9f`d?_Aª�d?dgv}�iac_�q`n�ª*]9\!©�b h n�b*t8q`n�b h rFd2��q9_cd h k{jmd



~gë

q9rsk¦©�b h n�bwt8q`n�b h rOd2��b}qg��d�ÁG]`|s��aGbOd y © h �Rb8aG]*_GxFrV¨ 	 bFdgrwaGbFdg_Gd�q2_Gd h k�jmd�t8qun¶b h rOd2�3q9r}k
t8qun¶b h rOd2�V© h acb�ÁG]u|}�Aac]�_cxOr z aGbOd�npdgr�aG_Eq9jOt8q2r}q9fudg_�© h jmjOv h n¶ªet8q`n�b h rOd�q�© h aGb�ÁG]`|s�«ac],_cxOr
q9rsk>q9r8t8qun¶b h rOdZ|8©�b h n�b h � h k{jmd¿¨ � bOdenpdgr�aG_Eq9jUt8q9r}q2f`dg_�© h jmj h r�\^]`_Gtût8q`n�b h rFd�q,acb}q9a h a
ngq2r·_cxOr%q�ÁG]`|8]`r8t8qun¶b h rOd�|%q9rsk h r�\^]`_Gt t8qun¶b h rOd�|8aGb}q2a�t8q`n�b h rOd�q*n?q9r8_GxOr¦q�ÁG]`|>]ur
h a?¨ I q`n�b h rFd�q,© h j³jVaGbOdgr%�Ra�q9_caZq
ÁG]u|>]ur>t8qun¶b h rOdZ|V¨

N ]`r}k�]`_*k�dgaGdg_ct h rFd2� h \5qwt8q`n�b h rOd h � h k{jmdex}� h rOf8aGbOd/jm]¿q`k>]9\5aGbOd*t¦q`n�b h rOd²q9r}k@bO]2©
jm]urOf@aGbFdwª�d y | ]¿q9_Ekµq9r}kµtw]ux}��d/b}qg��dw|}dgdgrôxOr{xs��d2k�¨ 	 bOdgr�q·t8qun¶b h rOd/|}d2np]`t=d2� h k{j³d z
aGbFd�npdgr�aG_Eq9j�t¦q9r}q2f`dg_Pv h n�ªO��q,t8qun¶b h rOd�ac]*_GxOr8q�ÁG]u|8]`r h a?¨ 	 b h n�b#t¦q`n�b h rOd h ��v h n�ª�d2k h �
k{dgacdg_Gt h rOd2k*| y acbOd�vO_ h ]`_ h a y ]2\�d2q`n�bwt8qun¶b h rOd z bO]2©�t8q9r y ÁG]`|}��d2q`n�bwt8qun¶b h rOdZ©�q2r{aE��ac]
_GxFr z q9r}k*bO]2©Mt8q2r y ÁG]u|}��d2q`n�b#t¦q`n�b h rOd h �i_GxOrFr h rOfF¨�B�\^aGd?_�q�t8q`n�b h rFd h �iv h n¶ª�d2k z acbOd�ÁG]u|
aGbFd,t8qun¶b h rOd��Rdgr}kO�
] À ac]#_cxOr h �Zk{dgacdg_Gt h rOd2k*x}� h rOfwacbOd,vF_ h ]u_ h a h do��]9\PaGbOde©�q h a h rOf�ÁG]`|}� z
©�bOdgr8acbOdPÁG]`|>©5q`�Z��xO|Ft h acaGd2k z q2r}k h \!aGbOdPÁG]`|%b}q`�Zq9j³_Gd2quk y np]utwvOj³dgaGd2k/��]utwd�dg§�d2npxFa h ]urV¨

B _cd2npdgr�aPq`kOk h a h ]`r/aG] N ]`r}k{]u_ h ��aGbOd�q9| h j h a y aG]e_GxOr�ÁG]u|}�«\^_c]`t ]`rOdZv}]�]`jV]urw©�]u_GªF��a�qg´
a h ]`r}� h r8q2rO]`acbOdg_�v}]�]`j zOh \aGbOd�v}]�]ujl��aG_cx}��a�doq`n�b#]uaGbOdg_?¨ � \!v ]�]uj��*q`ngn®dgvOa��UÁG]`|}�A\^_c]`t v}]�]`j
� z aGbOd?r¤q9r h k{j³d,t8qun¶b h rOd h r@v}]�]`j��8q`k{��dg_ca h ��d2� h a��Rdgj±\Pqu��q9r h k{j³d,t8qun¶b h rOd�aG]8v}]�]`j � ¨ � \
aGbFd*npdgr�aG_Eq9j!t8q9rsq9f`d?_ h r@v ]�]uj � t¦q y aGbOdgr¤n�bO]�]¿��d*aGbFd*t8q`n�b h rFd
\^_G]utÐv}]�]`jO�8]`r@©�b h n¶b
aG]/_GxFr,ÁG]u|}�p¨ � bOd h k�jmd�t8qun¶b h rOd�q`k{��d?_Ga h ��d2k#\^_c]`t�v}]�]`j�� h ��v d?_ h ]�k h ngq2jmj y n�b}q9rOfud2k�¨

N ]`r}k�]`_ h �Zq9jü��]8�R]`twdg©�bsq9a�k h±À dg_cdgr{a�\^_G]ut K j³]`|Oxs�p¨ T ]u_�dg§Fq9twvOj³d z N ]ur}k{]u_�vF_G]2� h k{d2�
�Gn�bOd2k�xOjmdg_E��\^]`_/d2q`n�b�npjmxs��aGd?_*]9\e� y �RaGdgt8� z ©�b h jmd K jm]u|Ox}�/k{]�d2�#rF]`a/vO_G]2� h k{d%q@_Gd2�R]`xO_Enpd
�Gn�bOd2k�xOjmdg_?¨ N ]ur}k{]`_%q2jl��] k{]�d2�wrO]`a h r�aGdg_R\¯q`npd%aG]µj³]�ngq9j��cn¶bFd2k{xOj h rOfô� y ��acdgt8� z bO]2©�dg��dg_ z
aGbFdg_Gd h �Zq K�� B I aGbsq9a h r�aGdg_R\¯q`npd2��ac] N ]`rsk{]`_�v}]�]ujl��q9r}k>©P]`_cª h ��]urOf`] h rOf8]ur@q9j³jm]2© h rFf
N ]`rsk{]`_ZaG]=��dgrsk�ÁG]u|}��aG]/]`aGbFdg_Z� y ��acdgt8�A| y x}� h rOf K jm]u|Ox}�p¨
� bOd Ò��}�OÜÝñVò!�O�2�^�¢��ÔV�O���^Ù^�Õ��ù + QV�T�- q »{~ z »`½ z »uº$r h ��qwv}q`n�ªuq9fudw�R]`jlk¤| y S jüq9aR\^]`_Gt

N ]`t=vOxOa h rOf�acb}q9a�©5q`��]`_ h f h r}q2jmj y |}qu��d2k*]`r N ]`rsk{]`_?¨ QV�T n®]`r}� h ��aE�i]9\¢q�npdgr�aG_Eq9jF�Gn�bOd2k{xFjmdg_
q9rsk,kOq2dgtw]`rs�¢_cxOrOr h rOf
]ur*np]utwvOxOaEq9a h ]`rsq9j�_Gdo��]`xF_�npd2� h r,acbOd�_Gd2�R]`xO_Enpd�v}]�]`j¯¨ QV�T vF_G]2� h k{d2�
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twd2n�b}q2r h �Rt8�¢\^]`_���d?��dg_�q2jVa�q`�RªO�Z��xsn¶b%q`�Zq*v}q9_Eq9jmj³dgjVt8q2ª�d�q2r}k>q*v}q9_Eq9j³jmdgj!�RbOdgjmj¯¨ � bOdenp]`_cd
]9\�aGbOd%� y ��acdgt �cn¶bOdok{xOjmdo��|}q2a�n�b>ÁG]u|}�*aG]¤_Gd2�R]`xO_Enpd2� h rXacbOd8v ]�]uj�¨YB�k{t h r h ��ac_�q2aG]`_E�,ngq2r
np]ur{¸}f`xF_Gd¤��d?��dg_�q2jZ¬�xOd?xOd2�*aG]X�RxO|Ot h a�ÁG]`|s�#aG]F¨ � bOd¤¬�xOdgxOdo�,b}qg��d>vO_c]`v}dg_Ga h d2�/��xsn¶b q`�
©�bOdgr/aGbFd y q2_Gd�q`npa h ��d z ©�b}q9aP_Gd2�R]`xO_Enpd2�iacbOd y np]`r}� h k{d?_�qu��ngq9r}k h kOq2aGd2� z acbOdZvO_ h ]`_ h a y ]2\VacbOd
¬�xOdgxOd z aGbOde�cn¶bOdok{xOj h rOf*q2jmfu]`_ h aGbOt�\^]u_!ÁG]`|}� h r8aGbFd,¬�xOdgxFd z q2r}k·t8q2r y ]`acbOdg_E�p¨

QV�T b}qu�
_Gd2n®dgr{acj y qukOk{d2k@q/t#xOj³a h ´Rnpj³x}��acdg_�aG]�]uj�aGb}q2a�q9j³jm]2©Z��q#_cd2¬�xOd2��a���xF|Ot h acaGd2kwac]
]`rFdwv}]�]`jZ]9\Z_Gdo��]`xF_�npd2�,ac]>|}d8dg§�d2npxOacd2k¹]urµ_Gdo��]`xF_�npd2� h rXq9rF]`aGbFdg_,v}]�]`j z � h t h jlq2_�ac]>acbOd
N ]`rsk{]`_Zq2vOvO_G]¿q`n�b%k{d2�Gn®_ h |}d2k=q9|}]2��d�¨ � b h ��twdgacbO]�kwk{]�d2��rF]`aZq9j³jm]2©�q,� h rOfujmd�q2vOvOj h ngq2a h ]ur
aG]ex}��dZ_Gdo��]`xF_�npd2��\^_G]utát#xOj³a h vOjmdPv ]�]ujl��� h t/xOjmaEq9rOdg]ux}��j y ¨ QV�T k h±À dg_E�3\^_c]`t K jm]`|Fx}� h r#acbOd
�Gq2twd�©5q y ��aGbsq9a N ]`r}k{]u_�k�]�d2�p¨

� bOd ÿw¡!¡!Ò��Oñ +¯B
vOvOj h ngq2a h ]ur Q d?��dgj  n�bOd2k{xFj h rFf - q ¼ z »9¼#rU� y �RaGdgt qunpa���qu��q9r%q2f`dgr�aA\^]u_
x}�Rdg_��®¨#BZr¤B
vOv Q d  �Gn�bOd2k�xOjmdg_�np]`r�a�q h r}��qwtw]�k{dgj!]9\5bO]2© q9rôq9vOvFj h n?q9a h ]`r@© h jmj�v}dg_R\^]`_Gt
]`r8�uq9_ h ]ux}����dgaE�A]2\�_cd2��]uxO_�npdo��q9rsk h a��cn¶bOdok{xOjmdo�«acbOd�aEq`��ªF��aGbsq9a�t8q2ª�d
xOv=aGbOd�q2vOvOj h ngq2a h ]ur
aG] np]`t=vOxOaGd%_Gd2�R]`xO_Enpd2�8x}� h rOfXaGbOd¤v}dg_�\^]u_Gt8q2r}npd@]9\/acbOdôq9vOvOj h ngq2a h ]`r�]`r�aGbOdônp]`t=vOxOaGd
_Gdo��]`xF_�npd2�/q9rskYnp]`r}� h k{d?_ h rFf7acbOd¤npxO_c_Gdgr�a/q9r}kMvF_Gd2k h npaGdokô\^xFaGxO_cd>rOdgaR©P]`_GªXv}dg_R\^]`_Gt¦q9r}npd
|}dgaR©�dgd?r*aGbOd�_cd2��]uxO_�npdo�p¨ � bFd�B
vFv Q d  �Gn�bOd2k{xOj³dg_!v d?_ h ]�k h ngq2jmj y _cdgdg�uq9j³x}q9acd2��aGbOd�_cd2��]uxO_�npdo�
aGbFdµq2vOvOj h ngq9a h ]ur h �¦xs� h rFfMq2r}kLrO]ua8x}� h rOfYq2r}kLt8q yXh r}�RaG_cx}npa8aGbOdôq9vFvOj h ngq9a h ]`r�aG]Xx}�Rd
k hÂÀ d?_Gdgr�a�_Gdo��]`xF_�npd2��]u_Axs��d h a��3npxO_G_cdgr�a�_Gd2�R]`xO_Enpd2� h r/q�k hÂÀ dg_Gdgr�a�©5q y ¨�B
vOv Q d  �cn¶bFd2k{xOj³dg_��
h r�aGd?_�q`n®a�© h acb*_Gd2�R]`xO_Enpd�t8q9rsq9f`d?twdgr�a!� y ��aGd?t8�iaG]�¸}rsk h r{\^]`_ct8q9a h ]`r²q9|}]`xFa�_Gdo��]`xF_�npd2�3q9r}k
q`n?¬�x h _Gd�k�d2� h _Gd2kw_Gdo��]`xF_�npd2�®¨

K jm]`|Fx}��k h±À dg_E� h r@aGb}q2a h aZvO_G]2� h k{do�
q#_cd2��]uxO_�n®d*t8q9r}q2f`dgt=dgr{a5� y ��acdgt�aGb}q2a�t8q9rsq9f`do�
t8q2r y _Gdo��]`xF_�npd2��q9r}k>x}�Rdg_���|OxFa�k{]�d2��rO]ua�v}dg_�\^]u_Gt�q2r y q9vOvFj h n?q9a h ]`r¤q2r}q9j y � h �p¨eB
vOv Q d 
© h j³j�x}�Rd K j³]`|Oxs�
qu��]urOd,]2\�acbOd�_Gd2�R]`xO_Enpd�t8q9r}q2f`dgt=dgr{aP� y �RaGdgt8��aGb}q2a h a h r{acdg_�qunpa���© h aGbV¨
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S _Gd2k h npa h ]`rs�#]9\4q9vOvOj h ngq2a h ]`r�_GxOr�a h twd@ngq2rL|}d¤x}��dok ac] h twvO_c]9��d8acbOd7v}dg_R\^]`_ct8q9r}n®d@]9\
�Gn�bOd2k�xOj h rOfeq9jmfu]`_ h aGbFt8��q ½{~HrUq2r}kwaG],vF_Gd2k h npa�bF]9©Yj³]`rOf²q,_Gd2¬�xOd2�RaPq9a�aGbFd�bOd2quk#]9\3q*¬�xOdgxOd
© h j³j�©�q h a,\^]`_*_cd2��]uxO_�npdo�]q±~?ë�r¯¨ � rµjüq9acdg_/n¶bsq9vOacdg_�� z ©�d8�RbO]2©Æacb}q9a*_cxOr{´¯a h t=d#vO_cd2k h npa h ]`r}�
ngq2r@q9jü��]w|}dex}��dp\^xFj h r>b h f`b{´¯v}dg_�\^]u_Gt8q2r}npdek h �RaG_ h |OxOacd2k>n®]`twvOxFa h rFf*dgr{� h _c]`rOt=dgr{aE� h r>aR©P]
k hÂÀ d?_Gdgr�a*©�q y �p¨ Tih _��Ra z aGbOd y q9_Gd%x}��d®\^xOj�qu�#q@twd2q2r}�,]9\�d2��a h t8q2a h rFf@¬�xOdgxOd%a h t=d2��q9r}k
bOdgrsnpd>fux h k h rOfX�Rdgjmd2n®a h ]ur}�4\^_c]`t q9tw]urOfµ�uq9_ h ]ux}�w_Gd2�R]`xO_Enpd2�p¨  d2n®]`r}k z acbOd y q9_cd@x}��dp\^xFj
©�bOdgr%q2aGaGd?twvOa h rOf�aG]*f¿q h r%� h t/xOjmaEq9rOdg]ux}��q`ngn®d2�G��ac]*_Gd2�R]`xO_Enpd2�«\^_c]`t�t/xOj³a h vFjmd��cn¶bFd2k{xOj h rOf
� y ��acdgt8�~q±~g½ r�¨

� bOd/vO_G]u|Ojmdgtú]9\PvO_cd2k h n®a h rFfwaGbOd*_cxOr¤a h t=d2��]9\�q9vOvOj h ngq2a h ]`r}��b}qu��|}dgd?r@dg§Oq2t h rFd2k>q2a
t8q2r y k hÂÀ d?_Gdgr�aij³dg��dgjü�p¨  d?��dg_�q2j{_cd2��d2q2_�n�bOdg_E�:q ºu¾ z ½uð$r{b}qg��d�dg§Fq9t h rOd2k�acbOd�dg§�d2npxOa h ]`r²n¶bsq9_�´
q`n®aGdg_ h ��a h ng��]9\«q9vOvFj h n?q9a h ]`r}��]ur8v}q9_Eq9jmj³dgj�t¦q`n�b h rOdo�Aq2r}k>q2r}q9j y�� d2k#aGb h ��kOq2a�q,\^]`_�v}q2aGaGd?_Gr}�®¨
� aGbOd?_���q »2¼ z ~gº$r�bsqo��d=v d?_�\^]`_ctwd2k¤k{dgaEq h j³d2kµq2r}q9j y � h �,]9\�aGbFdwdg§�d2npxOa h ]`rô]9\Zv}q2_�q9j³jmdgjPvO_G]2´
f`_Eq9t8�i\^]u_AvF_Gd2k h npa h rOfeq9vOvFj h n?q9a h ]`r/_GxOr/a h twd2�i]urwk h±À dg_Gd?r{aP��d?a���]9\3np]utwvOxOacdZq9r}k/rOdgaR©�]u_Gª
_Gdo��]`xF_�npd2�®¨ � bOd/©�]`_cª@]`rµ_cxOr{´¯a h twd*vO_Gdok h npa h ]ur@aGb}q2a h ��tw]¿��ae� h t h jüq9_ZaG]%aGb}q2a,_Gd?v ]u_Gacd2k
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bOdg_cd h �
v}dg_�\^]u_Gtwdok>| y C
]2©�rOd y q±~gë rPq9r}k KZh |O|}]`r}�§q ½{~`r�¨ H ]`aGbôq`k�]`vOaeaGbOd=q9vOvF_G]�qun¶bô]9\
t8q2ª h rOf*vO_Gdok h npa h ]ur}�A\^]`_�\^xOaGxF_Gd*q2vOvOj h ngq2a h ]ur}��| y q2vOvOj y{h rOfwq�2GacdgtwvOjüq9acd 4,]9\Pq2vOvOj h ngq2a h ]ur
n�b}q9_Eq`npacdg_ h ��a h ng�VaG] h k{dgr�a h \ y 2E� h t h jlq2_64Zq9vOvFj h n?q9a h ]`r}�!aGb}q2a�b}qg��d�dg§�d2npxOacd2k h r*aGbFd�v}q`�Rag¨ � r{´
\^]`_caGxOrsq9aGd?j y�z aGbFd h _�aGdon¶bOr h ¬�xOd2��q2_Gd�rO]ua���dg_ y q`ngn®xO_�q2aGd z © h acbwdg_c_G]`_E�«\^_cd2¬�xFdgr{acj y dg§Fnpdgd2k h rOf
dg§�d2npxOa h ]ur·a h twdo�p¨ � bFd*k hÂÀ d?_Gdgr}n®d�|}dgaR©Pdgdgr8aGbOdo��d�aGd2n�bOr h ¬�xFd2��q2r}k>]`xO_E� h ��acb}q9a�C
]2©�rOd y
q9rsk KZh |O|}]`r}��|}]`acb8q9_c| h ac_�q2_ h j y �RdgjmdonpaGd2k*qe��dgaP]9\3aGdgt=vOjlq2aGd2�iac],x}�Rd z ©�b h jmdZ©�dZx}�Rd���d2q2_�n�b
aGdon¶bOr h ¬�xOd2�Aac],¸}r}k8aGbOd�|}d2��aZ�RdgaZ]9\3aGdgtwvFjlq9acd2�p¨

� xO_Zq9vOvF_G]�qun¶b%aG]/vO_Gdok h npa h ]ur h ��q*f`dgrFdg_�q2jV]`rOdeq9rsk>ngq2r>|}d�x}��d2kwac]#d2�Ra h t8q9acd
]urOd,]u_
tw]u_Gd�xOrOª�rO]2©�r@n�b}q9_Eq`npacdg_ h ��a h ng��]2\�kFq9a�q/v ] h r�a���aGb}q2a�q9_cd*k{do�Gnp_ h |}d2kw| y q/��dgaZ]9\5n�b}q9_Eq`n¶´
aGd?_ h �Ra h ng�p¨ 	 b h jmd�acb h �3n¶b}q2vOaGd?_�vO_Gdo��dgr�a��i]uxO_�vO_Gdok h npa h ]ur,aGdon¶bOr h ¬�xOd h r*aGdg_ct8��]9\vO_Gd2k h npa h rOf
q9vFvOj h ngq9a h ]`r/dg§�d2npxOa h ]ur*a h t=d2� z`h r N bsq9vOacdg_�¼,©�dZx}�Rd
acb h ���Gq2twd�q9vOvO_c]�qun¶bwac]�vO_Gd2k h npa�bO]2©
jm]urOfeq9vOvFj h n?q9a h ]`r}��© h jmjO©5q h a�xOr�a h jOaGbFd y _cd2npd h ��d�_Gdo��]`xF_�npd2�®¨ � r/aGb}q2a�n?q`��d z acbOd�kOq9aEq�v}] h r{aE�
q9_cd�aGbOd�n�b}q2_�q`n®aGdg_ h ��a h ng��]2\�acbOd��Gn�bOd2k�xOjmdg_P�Ra�q9acd z aGbFd�t8q`n�b h rOd z q2r}kwaGbOd�q2vOvOj h ngq2a h ]ur8aGb}q2a
h �Zb}qg� h rOf h aJ7 �
©5q h a�a h twd�vO_Gd2k h npacd2k�¨ � bOd/n¶bsq9_�qunpaGd?_ h �Ra h n�|}d h rFfwvO_Gdok h npacd2k h ��aGbOd/¬�xOdgxOd
©�q h a�a h twd�¨

	 d@|}dgj h dg��d%aGb}q2a8aGbOd@ª�d y aG]Xt8q2ª h rOf7t=]`_Gd q`ngn®xO_�q2aGd¤vO_Gd2k h npa h ]`rs� h �¦ac]X| d@t=]`_Gd
ngq2_Gdp\^xOj5q9|}]`xFa#©�b h n¶bôv}q`�Ra/kOq9aEq>v ] h r�a��*q2_Gd8x}��dok ac]@t8q9ª�d*vF_Gd2k h npa h ]`r}�®¨¤B�ngnp]u_�k h rOf`j y�z
©�d�q9vOvOj y fu_Gdgdok y q2r}kwf`dgrFdga h n
q2jmf`]u_ h aGbOt��Rd2q9_En¶b=aGd2n�bOr h ¬�xOdo�«ac] h k{dgr�a h \ y acdgtwvOjüq9acd2��aGb}q2a
v}dg_�\^]u_Gtá©PdgjmjO©�bFdgr#vsq9_Ga h a h ]`r h rOfekOq2a�q�v}] h r�a�� h r{ac]engq9acdgf`]u_ h do�«© h aGb h r*©�b h n�b=kOq9aEq�v}] h r{aE�
q9_cdeÁGx}k{f`dok7aG]@|}d%� h t h jüq9_g¨ 	 d8q9jü��]@dg§Fq9t h rOd=q9r}kµdg�uq9j³x}q9acd8q>r�xOt#|}dg_�]2\��uq9_ h q2r{aE�,]9\
]`xF_#|}qu� h n·vO_cd2k h n®a h ]urX��ac_�q2aGdgf y ¨ 	 d·d?§Oq2t h rOd/©�bOdgacbOdg_ h a h �,x}��dp\^xFj�aG]¤x}��d%_Gdgfu_Gd2�c� h ]ur
aGdon¶bOr h ¬�xOd2�Aac]#d?§{vOj³] h a�rO]�k{d*n®]`xOr�a h r{\^]`_ct8q9a h ]ur·©�bFdgr@q2vOvOj h ngq9a h ]ur}� h r q#ngq2aGdgfu]`_ y bsqo��d
k hÂÀ d?_Gdgr�a,rO]�k�d>n®]`xOr�a��®¨ 	 d8q9jü��]@dg§Fq9t h rOd/aGbOdwd À donpa,]2\��uq9_ y{h rOf@aGbFd8q9tw]uxOr�a,]9\�v}qu��a
h r�\^]`_Gt¦q9a h ]`rµxs��d2kµaG]@t¦q9ª�d*vO_cd2k h n®a h ]ur}� z q2r}kµ©�d%np]ur}� h k{dg_,acbOd h twvsq`npa�]9\�x}� h rOf@x}�Rdg_�´
��xFvOvOj h d2kwt8q9§ h t*xFtÝ_GxFr>a h twd2��]`r%vO_Gdok h npa h ]ur8q`ngn®xO_�qun y ¨
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	 dedg�uq9j³x}q9acd,]`xF_�aGd2n�bOr h ¬�xFd2��x}� h rOf#\^]uxO_�©�]u_Gª�jm]¿q`kO�
_cd2np]u_�k{d2kw\^_G]utÐ�RxOv}dg_�n®]`twvOxFaGdg_
npdgr�aGd?_��p¨ � b h �/��acx}k y ��bO]2©Z�#acb}q9a=aGbOd8x}�Rd@]9\e�Rd2q9_En¶b�aGd2n�bOr h ¬�xOdo��t8q2ª�d2�*q7� h fur h ¸Un?q9r�a
h t=vO_G]2��dgt/dgr�a h r¤vO_Gd2k h npa h ]`r¤qungnpxO_Eq`n y ï�]`xO_evO_Gd2k h npa h ]`r¤q2jmfu]`_ h aGbOt�qun¶b h dg��d2�ZvO_Gd2k h npa h ]`r
dg_c_G]`_E�
aGbsq9aeq9_cd/º{~,ac]>ë�~,v}dg_�n®dgr{aZjm]2©Pdg_
acb}q9r¤aGbF]���d/qun¶b h dg��d2kw| y7KZh |F| ]ur}� z k{d?v d?r}k h rFf
]`r@acbOd,©P]`_cª{j³]�q`k z q9r}k>¼F~,aG]¦ë9¼wv}dg_Enpdgr�a
j³]9©Pdg_ZaGb}q2r@aGbO]¿��d*qun¶b h dg��d2kw| y C
]2©�rOd y ¨ � bOd
aGd?twvOjlq2aGd2��\^]`xFr}k#| y aGbFd
fudgrOdga h n�q9j³f`]u_ h acbOtá�Rd2q9_En¶b/]`xFaGv}dg_�\^]u_GtáacbOd
acdgtwvOjüq9acd2�\^]uxOr}k#| y
aGbFd�fu_Gdgdok y ��doq9_�n�bV¨

� bOd¤_Gd2�Ra·]2\/aGb h �wn�b}q9vOacdg_ h �8��ac_Gx}n®aGxO_cd2kLqu�#\^]`jmj³]2©Z�p¨  d2npa h ]`r�½{¨³~7k�d2�Gnp_ h |}d2�wbO]2©
©�d/k�dp¸}rOd/q2vOvOj h ngq9a h ]ur¤� h t h jlq2_ h a y¿z v}dg_�\^]u_Gt�vO_cd2k h npa h ]`r}� z q2r}k¹xs��d=��d2q2_�n�b@aGd2n�bOr h ¬�xOdo��ac]
h k�dgr{a h \ y f`]�]�kMacdgtwvOjüq9aGdo�p¨  d2npa h ]`r�½{¨Þº@k{d2�cnp_ h | do�,aGbOd8_Gdo��xOj³a��*©�bOdgrX]`xO_=q9j³f`]u_ h acbOt h �
q9vFvOj h d2k·ac]>�RxOv}dg_�n®]`twvOxFaGdg_�©P]`_Gª�jm]¿q`kO�®¨  d2npa h ]`r¤½�¨ ½wnp]utwv}q2_Gd2��]`xO_�aGd2n�bOr h ¬�xOdo�
q2r}k>_Gdp´
��xFjma���© h acb#acbO]��Rd�]9\!]uaGbOdg_P_Gd2�Rd2q9_En¶bFdg_��®¨  d2n®a h ]urw½�¨ »�vO_Gd2�Rdgr�a���q,�RxOtwt8q2_ y ]2\!]`xO_P_Gd2�RxOjmaE�p¨
B
vOv}dgrsk h §8B�vO_G]2� h k{d2��k�dga�q h jl��]2\�acbOde��aEq9a h ��a h ngq2jVtwdgaGbF]�kO��x}��dok h r8]`xO_Z©�]u_GªU¨

¨�GHF © $��.�@02&P.A0? #) �X��&«ª@)@0 ¬·"%���

H ]`acb h r�aGx h a h ]`req9r}k*vO_cdg� h ]`x}�V©�]u_Gªq±~gë z ºu¾ z ½�~Hr h r}k h ngq9acd�aGbsq9aT2E� h t h jlq2_64�q2vOvOj h ngq9a h ]ur}��q9_cd
tw]u_Gd�j h ª�dgj y aG]Zb}qg��d�� h t h jüq9_}_GxOrea h twd2�OaGb}q2r*q2vOvOj h ngq9a h ]ur}��aGb}q2aibsqo��d�rO]uaGb h rOf h renp]`t=tw]`rV¨
� b h �
]`|}�Rdg_G�uq2a h ]ur h �
aGbFd*|}q`� h �
\^]`_�]`xF_�q9vOvF_G]�qun¶b¤aG]8acbOd*vO_Gdok h npa h ]ur>vO_c]`|Oj³dgt z ©�b h n�b h �
aG]=k{dg_ h ��dZ_GxOr�´�a h twd�vF_Gd2k h npa h ]`r}��\^_G]ut�b h �RaG]u_ h n?q9j h r�\^]`_Gt¦q9a h ]`rw]2\�vO_cdg� h ]`x}��� h t h jlq2_A_cxOr}�®¨

� ]*ac_�q2r}��jüq9aGd�acb h ��f`dgrOd?_�q9jq9vOvF_G]�qun¶b h r{ac]*q*��v}d2n h ¸Un�vO_Gdok h npa h ]urwtwdgacbO]�k z ©�d�rFdgd2k#ac]
q9rs��©�d?_�a�©P]w¬�xOd2�Ra h ]`r}�®ï

~`¨T�®Z#¯�|#Z�¯�U|�U	°«f"U²±gVJdgb,d	t³k#_µ´�¶¸·`]u|}�,t8q y |}d�ÁGx}k{fud2kX� h t h jüq9_�|}d2ngq2x}��d=aGbOd y q9_cd
�RxO|Ot h aGaGdok·| y aGbOd/�cq9twd*x}�Rdg_ z q2a,aGbFd/�Gq9t=d*a h t=d z ]urµaGbFdw�cq9twd²np]`twvFxOaGdg_ z © h acb
acbOd8�Gq2twd=q9_GfuxOtwdgr�a�� z ]urµaGbOd¦�Gq9t=d#r�xOt/| d?_�]2\ZrO]�k{d2� z q2r}kµ�R]@]`rV¨ 	 dw_cd2¬�x h _Gd
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acd2n¶bFr h ¬�xOd2��\^]`_Zq9rs��©�d?_ h rFf#acbOde¬�xOdo��a h ]`rVï�BZ_Gd�acbOd2��d�aR©�]ZÁG]u|}�Z� h t h jlq2_8¹
º{¨T�®Z#¯¸|#Z]¯�U�h�Uof"U`_5k$Y{U�\�_oUW|#dga8YedgZ#fzV�¶eBDk�dp¸}r h a h ]ur8]9\«� h t h jlq2_ h a y q9j³jm]2©Z��xs��aG]/v}q9_ca h ´
a h ]`r q#�Rdga�]9\«vO_Gdg� h ]ux}��j y dg§�d2npxOacd2k�ÁG]u|}� h r{ac]#|Fx}n¶ª�d?a��A]u_�n?q9aGd?f`]`_ h d2��© h acb h r8©�b h n¶b
q2jmj!q9_cd*� h t h jlq9_?¨ 	 dengq9r%aGbOd?r>f`d?rOdg_�q2aGdevO_Gd2k h npa h ]`rs��| y�z \^]u_�dg§Fq9twvFjmd z np]utwvOxOa h rOf
q/� h twvOjmdZtwd2q2rw]9\3aGbFd�_cxOr>a h twdo� h r%q#ngq2aGdgfu]`_ y ¨

	 d,�RaG_cx}npaGxF_Gd�aGbOdek{do�Gnp_ h vOa h ]`r=]9\�]uxO_�q2vOvO_c]�q`n�b h r8aGdg_ct8��]9\�acbOd2��d�aR©�] h �G�RxOd2�p¨

º�»W¼�»W¼ ½²¾�¿mÀ�Á5À�ÂRÃ:Á5ÄÅÁÇÆ{È¦É�Á[Ê$Ë
� rYvO_Gd?� h ]`x}�#©P]`_cª z C
]2©�rOd y q±~?ë�r�q2r}k K
h |O|}]`r}�/qè½{~Hr�k{d?tw]`r}�RaG_Eq9aGdokäaGbFd7�uq9j³xOd@]9\ex}��´
h rFf>b h ��aG]u_ h ngq9j�_cxOr{´¯a h twd h r{\^]u_Gt8q2a h ]`r¤aG] h k{dgr�a h \ y 2E� h t h jüq9_64�ÁG]u|}��ac]>vO_cd2k h n®a�_GxOrôa h t=d2�
\^]`_�acbOd*vOxO_cv ]¿��d/]9\ h twvO_c]2� h rOf/�Gn�bOd2k{xFj h rFf#v}dg_R\^]`_Gt¦q9r}npd/q2r}k>vO_cd2k h n®a h rFfw©�q h a�a h twd2� h r
¬�xOdgxOd2�®¨ � ]2©�dg��d?_ z | ]uaGb�C
]2©�rOd y q9rsk KZh |F| ]ur}�w_Gd2�RaG_ h npacd2kµaGbOdgt¦��dgj³��d2��ac]ä_cdgjlq2a h ��dgj y
� h twvOj³d,k�dp¸}r h a h ]ur}�
]2\Z� h t h jüq9_ h a y ¨�BÝt¦qgÁG]`_�np]`r�aG_ h |OxFa h ]ur@]9\5aGb h �
©�]u_Gª h �ZaG]%��bO]2© aGb}q2a
tw]u_Gde��]uvOb h �Ra h ngq9acd2k>k{d®¸}r h a h ]ur}��]2\5� h t h jlq2_ h a y n?q9r>j³d2q`k8aG]8� h fur h ¸Un?q9r�a h twvO_c]2��dgt#d?r{aE� h r
vO_cd2k h n®a h ]ur8q`n?npxO_�qun y ¨

Bák h±° npxOj³a ywh r¤k{d?��dgjm]uv h rOf/vO_cd2k h n®a h ]ur@aGd2n�bOr h ¬�xFd2��|sq`��dok>]`rô� h t h jlq2_ h a y/h �ZaGb}q2a�aR©P]
ÁG]`|s��ngq9r%| denp]utwv}q2_Gd2k h r8t8q2r y ©5q y �p¨ T ]u_�dg§Oq2twvOj³d z ©�dengq2r%np]`twvsq9_Gd�aGbOd�q2vOvOj h ngq2a h ]ur
r}q2twd z ��xF|Ot h aca h rOf#xs��dg_Zr}q9t=d z d?§{d2n®xOa�q2|Ojmdeq9_cf`xOt=dgr{aE� z �RxO|Ot h �G� h ]`r%a h t=d z q9r}k>r�xOt/|}dg_
]9\²rO]�k{d2�w_cd2¬�xFd2��acd2k�¨ 	 d¤ngq9r�np]`rsnpd h �uq2|Oj y q9jü��]�np]ur}� h k{dg_wtw]u_Gd%d2��]uaGdg_ h n·vsq9_�q2twdgacdg_��
��xsn¶b/qu�«bF]`twdZk h _Gd2n®aG]`_ y�z ¸}jmd2���Ra�q9fud2k z dg§�d2npxOaEq9|Oj³d�� h	� d z q9r}k/q`ngn®]`xOr�a�aG]�©�b h n¶b*acbOd�_GxFr h �
n�b}q9_cf`d2k�¨ 	 d5q9_cd�_Gdo��aG_ h npacd2k
ac]�aGbO]¿��dP�`q2jmxOdo�¢_cd2np]`_Ek{d2k h r�©�]u_Gª�jm]�quk,aG_Eq`npd2�V]`|Fa�q h rOd2k�\^_G]`t
�uq9_ h ]`xs�,��xFv d?_�np]utwvOxOacdg_�npdgr�aGd?_��p¨ � ]2©Pdg��dg_ z | dongq9x}�Rd#acbOd/aGd2n�bOr h ¬�xOdo��acb}q9ae©�d/vO_G]uv ]¿��d
q9_cd�|}q`�Rd2k·]ur>aGbFd*q9xFaG]`t¦q9a h n�k h �Gnp]2��dg_ y ]2\�d ° n h dgr�aP� h t h jüq9_ h a y np_ h aGd?_ h q z ©Pd�|}dgj h dg��d�aGb}q2a
aGbFd y © h j³jVq2vOvOj y dg��dgr h \�¬�x h acd�k hÂÀ d?_Gdgr�a h r{\^]`_ct8q9a h ]`r h ��qo�uq h jlq2|Ojmd¿¨
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� bOd,©P]`_cª{j³]�q`kwac_�q`n®d2��acb}q9aZ©�denp]ur}� h k{dg_Zq2_Gdek{d2�cnp_ h | dok h r � q2|Ojmd²½{¨m~ 
 aGbOd y ]`_ h f h r}q9acd
\^_G]ut�B
_cf`]`rFrOd � q9a h ]`rsq9j Q q9|}]u_�q9ac]`_ y +�B ��Q�-�z aGbOd N ]`_crOdgj³j � bOdg]`_ y>N dgr�aGdg_~+ NP�
N:-Ez q9r}k
aGbFd  q9r*C h dgfu]  xFv d?_�np]utwvOxOacdg_ N dgr�aGd?_O+  C FN:- ¨ � q2|OjmdP½{¨Þº
�RxOtwt8q2_ h9� d2�OaGbOd h r{\^]`_ct8q9a h ]`r
vO_c]9� h k�d2k h r¤aGbOdo��d*aG_Eq`npdo�p¨ � d?§{a h rµq#¸}d?jlk h rsk h ngq2aGd2�ZaGb}q2a*qwv}q9_ca h npxOjlq2_�aG_Eq`npd=np]ur{aEq h rs�
aGbFd h r{\^]u_Gt8q2a h ]`r h r ¬�xOdo��a h ]`r 
�h r7acbOd8ngqu��d/]9\12 �Ay v d z 4�2 [ xOd?xOd z 4>]u_Ì2 N jlq`�c�54>acbOdwaGd?§{a
��v}d2n h ¸}d2��acbOdwn?q9aGd?f`]`_ h d2� h rô¬�xFd2��a h ]`r¨ � bOd8n�b}q9_Eq`npacdg_ h ��a h ng��k{do�Gnp_ h |}d2k h r¤_G]2©Z�#~6Í��@q9_cd
vOb y � h ngq2j�n�b}q9_Eq`npacdg_ h ��a h ng�
]2\ZaGbOd�ÁG]`| h a��Rdgj±\c¨ N b}q2_�q`n®aGdg_ h ��a h nw~?¾ z 2Gt¦q9§ h t/xOt�_GxFr7a h twd z 4
h � h r{\^]`_ct8q9a h ]`r@vF_G]2� h k{d2k@| y aGbOd/x}�Rdg_*q2r}k h ��x}��d2k¤| y aGbOd=B ��Q q9r}k NP�
N �cn¶bFd2k{xOj³dg_��
aG] h twvO_G]2��d8�cn¶bFd2k{xOj h rOfµv}dg_R\^]`_ct8q9r}n®d�¨ � ]2©Z�@~`~¤q2r}kD~?ºXq9_Gd@acdgtwv}]`_Eq9j h r{\^]`_ct8q9a h ]ur z
©�b h n¶bX©�d%b}qg��d8rO]`a/x}��dok h r�]`xO_/©�]u_GªXaG]ôkOq2aGd 
 ©�d8bO]`v}d@ac]7dg�uq2jmx}q2aGd>acbOd>xFa h j h a y ]9\
aGb h � h r{\^]`_ct8q9a h ]`r h r>\^xOacxO_Gd*©P]`_cª�¨ N b}q9_Eq`npacdg_ h ��a h nw~g½ h �
aGbOd*_cxOr@a h twd,acb}q9a�©�d/��d?dgª>ac]
vO_cd2k h n®ag¨

� bOd>fudgrOdg_Eq9j�q9vOvF_G]�qun¶bYac]Xk{dp¸sr h rOfô� h t h jüq9_ h a y a�q2ª�dgrM| y ]`xO_E��dgj³��d2� z C
]2©�rOd y�z q9r}k
KZh |O|}]ur}� h ��aG],xs��d�n�b}q9_Eq`npacdg_ h ��a h ng����xsn¶b=q`��acbO]��Rd�vO_Gdo��dgr�aGd2k h r � q2|Ojmd�½�¨ º�aG]*k�dp¸}rOd,Y{U`bm�
\�tuk$Y{U5VeaGb}q2a h k{dgr�a h \ y q/��dga�]2\~a6k$YÇUÎhµZ#_8dÏU5V�ac]#©�b h n�b,ÁG]u|}�Zngq9r8|}d*qu�G� h f`rOdok�¨ T ]u_
dg§Fq9t=vOjmd z
aGbFd>aGd?twvOjlq2aGd�ÐDÑOÒÇ��Ó@��v}d2n h ¸}d2�,acb}q9a�ÁG]`|}�wq2_Gd%aG]µ|}d>vsq9_Ga h a h ]`rFd2kä| yÕÔ ^�Uo^�U¤q2r}k²^$V U`_ 

]`r@acbOd  C FNêS q9_�q2f`]ur z aGb h �
aGdgt=vOjlq2aGd�f`dgrFdg_�q2aGd2��n?q9aGd?f`]`_ h d2�Z��xsn¶b¤qu�ÖÐ6Ñ�×$Ø�Ù�ÒÇÚ��HÙ�Û �#Ü�Ó z
ÐDÑ�Ø�Ý"��Ò{Ú��HÙ�ÛH��Ü�Ó z q9r}k¸Ð6Ñ�×$Ø�Ù�ÒÇÞ������x!�%�Ó{¨
	 d@¸}r}kYaGbsq9a8x}� h rOf�k h �cnp_Gd?aGd@n�b}q2_�q`n®aGdg_ h ��a h ng�%~oÍ�ð h rLacbOd@t8q9rFrOdg_�ÁGx}�Ra%k{d2�Gn®_ h |}d2k

©�]u_GªF��_cd2q`�R]`r}q2|Oj y ©�dgj³j�¨ � rµacbOd#]uaGbOd?_,b}q2r}k z aGbFdwr{xFt#|}dg_�]2\ZrO]�k{d2� h ��q9rXd2�G�Rdgr�a h q2jmj y
np]ur{a h r�xO]`x}�Zv}q9_Eq9twdgacdg_ z q9rsk7�R]·©Pd*vO_Gd®\^dg_�aG] h r�aG_G]�k�x}npd/q9rôq`kFk h a h ]`rsq9j�v}q2_�q2twdgaGd?_ h r{ac]
]`xF_,aGd?twvOjlq2aGd2� z r}q2twdgj y¿z q�2GrO]�k{d=_�q9rFf`d8� h	� d 4wacb}q9a²k{dp¸}rOdo��©�bsq9a,_Eq9rOfud2��]2\Z_Gd2¬�xOd2�RaGd2k
r�xOt#|}dg_P]9\�rF]�k{d2�Zq9_Gdex}��dok¦ac]wk�d2n h k�d�©�bFdgaGbOd?_Zq9vOvOj h ngq2a h ]`r}��q2_Gd*� h t h jlq2_g¨ T ]u_
dg§Fq9t=vOjmd z

ß[à�á{âWã6ä�åÎá�æoçèã6émá{êÏêÎæ`ê�ë�ì á{émíÎì á:íÏêeã6âÇá:ëèãoå�êÏá{â{æ8êÎî á{î�ï�íÏì á:ð�ñ¦ò1íÏêeãoâ{á:î æHá{åOé æ8í¦óôé�â{õöä î á�æ`é á[÷gíÎì�óôêÏîæ6çxíÎì á�êÎá{øHä á{åÏíÎåOã6âÇíÎä�ãoõôõöù:úTã6î á�íÎæ:íÎì�á�åÏùHåÎíÎáÇúCûxüxæ:â{æ`úcý�áÇé åeãoíÎá`ïHë�á¦êÎá{î ä�â{á{îmíÎì áOéHä ú:þ$á{ê�æ6çxé æHî á{å�æ8éíÎì�á�úTã6â[ì óöé áÿç9êÎæ8ú������OíÏæ�����ë�ì á{é0ý$á{êgç	æ`êÎúcóöé
	OåÎóöú:ä õuãoíÎóöæ`é å5û
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º9¼

� q9|Oj³d@½{¨Þº{ï N bsq9_�qunpaGd?_ h �Ra h ng�4_cd2np]u_�k{d2k h rM©�]u_Gª�jm]¿q`kO�®¨ � bOd np]`j³xOtwr²2EB
|O|O_D4 h r}k h ngq2aGd2�
q9|F|O_Gdg� h q2a h ]`r}��x}�Rd2k h r%��xO|}�Rd2¬�xOdgr�aZk h �cnpx}�G� h ]urV¨

BZ|O|O_ N b}q9_Eq`npacdg_ h ��a h n B
_Gfu]`rOrOd N ]`_crOdgjmj  C ON
|}q9aEn¶b z �Rdg_ h q9j z

~ a ��y v}d h r�aGd?_�q`n®a h ��d v}q2_�q9j³jmdgj z
v��{t¦½

º ¬ [ xOd?xOd º`�*aG]
½u»#¬�xOdgxOdo�

½ n N jlq`�c� C �� E S��G��TA
¼ x � ��dg_ � � �
» � Q ]�quk{jmdg��d?jmdg_5�Gnp_ h vOa �
ë d � §�d2npxOaEq9|Oj³d �
ç q B
_cf`xOtwd?r{aE� �
ð r}q � d?a�©P]`_cªwqukOq9vOac]`_ �
� r � xOt#|}dg_P]9\3rO]�k{d2� � � �
~g¾ I q2§ h t#xFtÝ_GxFr>a h twd � �
~`~  xF|Ot h �c� h ]`rwa h twd � � �
~gº  aEq9_ca
a h twd � � �
~g½ � xOr%a h twd � � �



º`»

aGbFd>aGd?twvOjlq2aGd¸ÐW��ÒA@CBzÝ�Ó@�Rv don h ¸}do�#q7rF]�k{d@_�q2rOf`d¤� h	� d%]9\e¼µq2r}kYf`dgrOd?_�q9acd2�/ngq9acdgf`]u_ h do�
ÐWÚ��HÙ�Û ��Ü�Ò ×µ��ÝD@"�FEx!x��Ó�q9r}k¸Ð5Ú��HÙ�Û ��Ü«ÒHG��FIJ@"�FE�!���Ó{¨
� r}npd�q,��d?aA]2\!aGdgt=vOjlq2aGd2�ibsq`�A|}dgd?r8k{dp¸}rFd2kÖ+¯��dgd  d2n®a h ]urw½�¨m~u¨ ¼ -Ez ©Pd�ngq2r8ngq2aGdgfu]`_ h9� d�q

��d?a�]9\¿ÁG]`|s��+�d�¨èfO¨ z aGbOdP©�]u_Gª�jm]�qukO��]9\ � q9|Oj³dZ½{¨m~ - | y qu�G� h f`r h rOf�d2qun¶b5ÁG]`|/aG]�acbO]��RdZngq9acdgf`]u_ h do�
aGbsq9a�t8q2a�n�b h aE��n¶b}q2_�qunpaGdg_ h �Ra h n?�p¨ N q2aGdgfu]`_ h d2��rOd?d2kwrO]`a�|}dek h �³ÁG] h r{a z q9rsk·bOdgrsnpd�aGbFd,�cq9twd
ÁG]`|%ngq2r8]�ngnpxO_ h r>�Rdg��dg_Eq9jUngq9acdgf`]u_ h d2�p¨ � \3a�©P]�ÁG]u|}�5\¯q2jmj h r�aG]*aGbFd��Gq2twd�ngq2aGdgfu]`_ y¿z aGbOd y q9_cd
ÁGx}k{fud2k>� h t h jlq2_ 
 acbO]��Rd,aGbsq9a�k{]*rO]`a�np] h r}n h k{d h r>q2r y ngq9acdgf`]u_ y q2_Gd�ÁGxsk{f`d2k8k h �G� h t h jlq9_?¨

º�»W¼�»LK M ¾ À ¾ÿÉ�È¦Ê�Á5À�ÂON�É�¾QP~ÁSR�Ê�ÁUT À�V
	 d�rO]2©Xnp]ur}� h k{dg_!aGbOd5¬�xFd2��a h ]`re]9\UbO]2©µ©Pd�f`d?rOdg_�q2aGdP_GxOr{´¯a h twd�vO_cd2k h npa h ]`r}�®¨ � bFd h rOvOxFaiac]
aGb h �ivO_c]�npd2�c� h ��q���dga�]2\UaGdgtwvFjlq9acd2�XWXq9r}k*q�©P]`_Gª�jm]¿q`kZY÷\^]u_A©�b h n�b,_GxFr{´�a h twd�vO_cd2k h npa h ]`r}�
q9_cd�_Gdo¬�x h _Gd2kU¨ � rwqukOk h a h ]urwaG]*acbOd�n�b}q9_Eq`npacdg_ h ��a h ng��k�d2�Gnp_ h |}d2k h r#acbOd�vO_cd2npd2k h rOfe��donpa h ]`r z q
t8q2§ h t#xOtYb h ��ac]`_ y�z a y v}dP]9\kOq9aEq
aG]���aG]u_Gd z q9r}k,vO_cd2k h npa h ]`r,a y v}d�q9_cd�q2jl��]�k{dp¸}rOdok�\^]`_�d2qun¶b
aGd?twvOjlq2aGd�¨ � bFd�t¦q9§ h t/xOtáb h �RaG]u_ ywh r}k h n?q9aGdo��aGbOdet8q9§ h t*xOtár�xOt/|}dg_�]2\PkOq9aEq#v}] h r{aE��ac]
��ac]`_cd h r�d2q`n�bengq9acdgf`]u_ y fudgrOdg_Eq9aGdok�\^_c]`tJq�acdgtwvOjüq9acd�¨ � bOd�a y v}d�]2\UkOq2a�q h � d h aGbFdg_Vq2r*q`n®aGx}q2j
_GxFr,a h twd z k{dgrO]uaGd2k�| y\[ &�� z ]u_�q�_cdgjlq2a h ��d�_GxOrea h twd z k�dgrO]`acd2k�| y %�!��F¨!Bµ_Gdgjüq9a h ��d�_GxFr,a h twd
h rsnp]`_cv ]u_�q2aGd2� h r{\^]`_ct8q9a h ]ur*q9|}]uxOa�x}�Rdg_�´ ��xOvFvOj h d2k,_GxOrea h twd�d2��a h t8q2aGd2�}| y ��ac]`_ h rOf�aGbFd�_�q2a h ]
]9\3aGbFd,qunpaGxsq9j�_cxOr8a h twd
ac]*aGbOd�x}�Rdg_�´ ��xFvOvOj h d2k#d2�Ra h t8q9acdm+¯q`��k{d2�cnp_ h |}d2k h r  donpa h ]`r8½�¨m~`¨Þ½ - ¨
� bOd/vO_Gdok h npa h ]ur7a y v d/k�dgaGdg_ct h rFd2��bF]9© q8_GxOr�´�a h twdevO_Gd2k h npa h ]`r h ��t8quk{d,\^_G]ut�aGbOd=kOq2a�q
h r@doq`n�b@ngq2aGdgfu]`_ y fudgrOdg_Eq9acd2k·\^_G]ut�q#acdgtwvOjüq9aGd¿¨ 	 d/np]`r}� h k{d?_
\^]`xO_�vO_cd2k h npa h ]`r>a y v}d2�pï�q
twd2q2r z k{dgrF]`aGdok·| y Ù�! [ @ z q#j h rOdoq9_�_Gd?f`_Gdo�G� h ]`r +Ç��Û]@ -�z q2r h r���dg_��Rd�_Gdgfu_Gd2�c� h ]`r3+WÛ]@_^ -�z ]`_�q
jm]uf�q2_ h acbOt h n�_cdgf`_cd2�G� h ]`r +Ç���a` - ¨

� bOdZ]`xOacvOxOa�\^_G]utáaGb h �«vF_G]�npd2�c� h ��q���dga�]9\_GxOr�´�a h twdPvO_Gd2k h npa h ]`rs��q9r}k=q`�G�R]�n h q2aGd2k=np]`r{´
¸Uk{d?r}npd h r{acdg_G�uq9jü�p¨«+�B���k h �Gnpxs�G��dok h rwaGbFd,q2vOv}dgr}k h § z q*np]`r�¸Uk{dgr}n®d h r{acdg_G�uq2j h ��q9r h r�aGd?_G�uq9j
npdgr�aGd?_Gd2k>]ur7acbOd#_cxOr{´¯a h twd*vO_Gdok h npa h ]ur@© h aGb h r¤©�b h n�b@aGbOd=q`n®aGx}q2j�_GxFr7a h twd h ��dg§�v donpaGd2k



º`ë

aG]=q9vFv doq9_��R]`twd��Rv}d2n h ¸sd2kwv d?_�npdgr�a�q2f`d�]9\«aGbOdea h t=d�¨ -�� bOd�|}q`� h n,q2jmfu]`_ h aGbOt h �Zk{d2�Gn®_ h |}d2k
|}dgjm]2© q2r}kµnp]utwvO_ h ��d2�ZaGbO_cdgdwvOb}qu��d2�®ï h r h a h q2j h9� q9a h ]`r z vO_Gdok h npa h ]ur z q2r}k h rsnp]`_cv ]u_�q2a h ]urX]9\
b h ��aG]u_ h ngq9j h r{\^]`_ct8q9a h ]`r¨

~`¨ZC
d®¸}rOdbW z aGbOd5��dga!]9\UaGd?twvOjlq2aGd2�}aG]�|}dPx}��d2k z q9r}k h r h a h q2j h	� ddc z aGbOd~+ h r h a h q9j³j y dgtwvOa y�-
�Rdga�]9\Pn?q9aGd?f`]`_ h d2�®¨

º{¨ZB�a�acbOd�a h t=d
d2qun¶b%q2vOvOj h ngq9a h ]urfe/| d?f h rs��ac]*dg§{donpxOaGd¿ï
+�q - BZvOvOj y aGbFd�acdgtwvOjüq9acd2� h rgW ac]*aGbOden�b}q9_Eq`npacdg_ h ��a h ng��]9\he#ac] h k{dgr�a h \ y aGbOdengq2aGdp´

fu]`_ h d2�ickj h r�aG]*©�b h n�bwaGbOdeq2vOvOj h ngq9a h ]ur·t¦q y \¯q9j³j�¨
+�| -w� j h t h r}q9acdA\^_G]utOc j q2jmjUngq9acdgf`]u_ h d2��aGb}q2a�q2_GdZrO]`a h rHc�]`_�acb}q9aPngq2rOrO]`aPvO_G]2� h k{d

qw�uq9j h k@vO_Gdok h npa h ]ur�+ h ¨èd�¨ z k{]%rO]`a�b}qg��d*dgrO]uxOf`b kOq9aEq¦v}] h r�a��,qu��k{d2�Gn®_ h |}d2k h r
acbOdeq9vOv}dgrsk h § - ¨

+�n -wT ]u_�doq`n�b¤ngq9acdgf`]u_ y _cdgt8q h r h rOf h rlckj z np]`twvFxOaGd²q¦_cxOr{´¯a h twd�d2��a h t8q2aGd*q2r}k¤q
n®]`r{¸Uk�dgr}npd h r�aGd?_G�uq9j}\^]`_ZaGbOd�d2�Ra h t¦q9aGd¿¨

+�k -w� \mckj h �«rF]`a�d?twvOa y�z ��dgj³d2npa�acbOd�d2�Ra h t¦q9aGdP© h acbwaGbOd���t¦q9jmj³d2��a«np]`r{¸ k{dgr}npd h r�aGd?_�´
�uq2j!q`��aGbOd�_GxFr{´�a h twd�vO_Gd2k h npa h ]`r/\^]`_ZaGbOdeq9vFvOj h ngq9a h ]`r¨

½{¨ZB�a�acbOd�a h t=d
d2qun¶b%q2vOvOj h ngq9a h ]urfe=np]`twvFjmdgacd2��dg§{donpxOa h ]`rVï
+�q -w� k{d?r{a h \ y aGbOd/�Rdga\ckj�]9\5ngq9acdgf`]u_ h d2� h r�aG]w©�b h n¶b%aGbOd/q2vOvOj h ngq2a h ]ur>\¯q9j³jl�p¨ � bOd2�Rd

n?q9aGd?f`]`_ h d2��t¦q y ]`_Zt8q y rO]ua
dg§ h �Ra h rfc²¨
+�| -wT ]u_
d2qun¶b¦ngq9acdgf`]u_ y �onqp ckj

h ¨ � \ �rnksp c z np_Gdoq9aGd �rn h rtc*¨
hmh ¨ � \iu �on uwvYt8q9§ h t*xFtÝb h ��aG]u_ y + �on -�z _cdgtw]2��d�aGbOd�]ujlk{d2�Ra�v}] h r�a h r �on ¨
h³hmh ¨ � r}��d?_Ga�e h r{ac] �on ¨



º�ç

� ]`acd�aGb}q2aZ��aGd?v}��º*q9r}k%½,]`v}dg_Eq9aGd²q`� y r}n�bO_c]`rO]ux}��j y�z � h r}npd�b h ��ac]`_ h ngq9j h r{\^]u_Gt8q2a h ]`r#\^]u_
q*ÁG]`|�ngq2rOrO]ua*| d h r}np]`_cv}]`_�q2aGd2kµxOr�a h j�aGbOd�ÁG]u|µ¸}r h �RbOd2�®¨ � dgr}npd z ]`xO_/q2jmfu]`_ h aGbOté��x À d?_��
\^_G]ut�q9r h r h a h q9j�_Eq9twv�´�xOv¤vOb}qu��d8k�xO_ h rOf>©�b h n¶b¤aGbFdg_Gd h � h rs��x ° n h d?r{a h r{\^]`_ct8q9a h ]ur h rJc
aG]8t8q2ª�d�vO_Gd2k h npa h ]`rs�p¨ � b h ��k{dp¸ n h dgrsn y np]uxOjlk@|}d/np]`_c_Gd2npacd2k>| y xs� h rFf>qwac_�q h r h rFf8��dga�ac]
h r h a h q9j h	� dxc*¨

	 d/rO]2©ák h �Gn®x}�G��bO]2© qwvO_Gdok h npa h ]ur h ��f`dgrFdg_�q2aGd2k>\^_G]ut�aGbOd=np]`r�aGd?r{aE�
]9\�q>ngq2aGdgfu]`_ y
h r��RaGdgv º�+�n - ]2\�]`xO_=q9j³f`]u_ h acbOt@¨ 	 d%np]`r}� h k{d?_#aR©�]@acd2n�bOr h ¬�xOd2� h r�aGb h �*n¶b}q2vOaGd?_g¨ � bOd
¸}_E��a/� h twvOj y np]utwvOxOacd2��acbOdwtwd2q2rµ]9\�aGbFdw_GxOrXa h twd2��np]ur{aEq h rOd2k h rµaGbOd¦ngq9acdgf`]u_ y ¨ � bOd
��donp]`r}k8q2aGaGd?twvOa���ac]*dg§�vOjm] h a�acbOdeq`kOk h a h ]`r}q2j h r{\^]`_ct8q9a h ]urwvO_G]2� h k{dok#| y aGbOd�rO]�k{d²np]`xFr{aE�
q`�c��]�n h q9acd2k4© h aGbevO_Gdg� h ]ux}�V_GxOr*a h twd2��| y v}dg_�\^]u_Gt h rOf�_Gdgfu_Gd2�c� h ]`r}�iac]�np]utwvOxOacd�n®]�d ° n h dgr�a��
e8q9r}kty
\^]u_�aGbOded2¬�x}q9a h ]`rs�{z|v}ex'=)~y z z�vO� j )~y z q9rsk�z�v�e�jm]`f�' )�y�\^]u_
j h rOd2q2_ z
h r���dg_E��d�q2r}k�j³]`f�q2_ h aGbOt h n¢_cdgf`_cd2�G� h ]ur}� z _cd2��v}d2n®a h ��d?j y ¨�' h ��aGbOd�r�xOt/| d?_�]9\srO]�k{d2�V_Gd2¬�xOd2�RaGd2k
| y acbOdeÁG]`|}� z q2r}kJz h ��aGbOd8_cxOrXa h t=d�¨ � bOd8aGdon¶bOr h ¬�xOd2��x}��dok ac]¤np]`t=vOxOaGd¦np]`r{¸ k{dgr}npd
h r�aGd?_G�uq9jü�«\^]`_ZaGbFd2��d�vO_cd2k h n®aG]`_E� z q9_Gd²k{d2�cnp_ h | dok h r8aGbFd,q2vOv}dgr}k h §�¨

� bOd*x}�Rd#]2\�t¦q9§ h t/xOtÆb h ��ac]`_ h d2� z _cdp\^dg_G_cd2k>aG]¦q`�cÙxÜ z}h r¤��acdgv¤½�+^| - ]9\P]`xF_,q2jmfu]`_ h aGbOt
q9j³jm]2©Z��xs�,aG]¤np]ur{ac_G]`jPaGbOd%q2tw]`xOr�a�]9\�b h �RaG]u_ h n?q9j h r{\^]`_ct8q9a h ]ur7x}�Rd2kµ©�bOdgrXt8q2ª h rOf8vO_Gdp´
k h npa h ]`r}��q2r}k·acbOd*q2tw]`xOr�a�]2\P��ac]`_Eq9f`d/�Rv}q`n®d,rOdgdok{d2kwaG]/�RaG]`_cd,b h ��ac]`_ h ngq9j h r{\^]`_ct8q9a h ]urV¨�B
��t¦q9jmjUt8q9§ h t/xOt b h �RaG]`_ y twd2q9rs��aGb}q2a
j³d2�G��b h �RaG]u_ h n?q9j h r�\^]`_Gt¦q9a h ]`r h ���RaG]u_Gd2k z q9rsk>bOdgr}npd
]`rFj y tw]u_Gd�_cd2npdgr�a�d?��dgr{aE��q2_Gd�x}��dok·aG]*t¦q9ª�d�vO_cd2k h npa h ]`r}�®¨
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B
rO]uaGbOd?_>q2vOvO_c]�q`n�bêac]ä]u|Oa�q h r h rOfYqungnpxO_Eq9acd7_cxOr{´¯a h t=d@vO_Gd2k h npa h ]`rs� h �waG] q`�RªYx}��dg_E�·ac]
d2�Ra h t¦q9aGdeaGbOd*_cxOr@a h twd,]2\5q9rôq9vOvOj h ngq2a h ]`rôq9a�acbOd#a h twd�]2\Z��xF|Ot h �c� h ]`rV¨ � b h ��q9vOvO_c]�qun¶b
t8q y |}d�� h d?©�d2k/q`�Pnp]`twvFjmdgtwd®r�a�q9_ y aG],acbOd�vO_cd2k h npa h ]`r*aGdon¶bOr h ¬�xOd2��k h �cnpx}�c��d2k*vO_Gd?� h ]`x}�Rj y�z
� h r}npd�b h ��ac]`_ h ngq9j h r{\^]u_Gt8q2a h ]ur,vO_cd2��xFt8q9|Oj y ngq9r/|}d�x}��d2k*aG]�dg�uq2jmx}q2aGd�aGbFdZq`ngnpxF_�q`n y ]9\x}��d?_
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vO_cd2k h n®a h ]ur}�p¨
� r{\^]u_GaGxFr}q9acdgj y�z rO]`rFd�]2\�acbOde� y ��acdgt8�i\^]`_�©�b h n¶b=©�d�b}qg��d�©�]u_Gª�jm]¿q`kwaG_Eq`npd2��qu��ªwxs��dg_E�

aG]ôdg§{vFj h n h aGj y vO_G]2� h k{d h r{\^]`_ct8q9a h ]`r�q2| ]uxOa8dg§�v donpaGd2kµ_cxOrMa h twd2�®¨ � ]2©�d?��dg_ z q2jmjZ]9\�acbOd
©�]u_Gª�jm]¿q`kO��vO_G]2� h k{d h twvOj h n h a�xs��dg_ed2��a h t8q2aGd2�®¨ � bOd8B ��Q q2r}k NP�
N ©P]`_Gª�jm]¿q`kO� h r}n®jmx}k{d
x}�Rdg_�´ ��xOvFvOj h d2kµt8q9§ h t/xOtÐ_cxOrXa h twd2�p¨ � b h � h r{\^]`_ct8q9a h ]ur h � h r�aGdg_cd2��a h rOf%|}d2ngq9xs��d>xs��dg_E�
b}qg��d%��]utwd h rsnpdgr�a h ��d/aG]¤vO_c]9� h k�d8q`ngn®xO_�q2aGd8d2��a h t8q2aGd2�®¨ � bOd%B ��Q q9r}k NP�
N � y ��acdgt8�
|}]`acbYª h jmj�q=ÁG]`|Yqg\^aGdg_ h aE�4t¦q9§ h t/xOt�_GxOr�a h twdwb}qu�#dgjlq2v}��dok z �R]µx}�Rdg_��*b}qg��d h r}npdgr�a h ��d
rO]ua�aG]8xOr}k�dg_Gd2�Ra h t8q9acd�acb h �Z�`q2jmxOd¿¨ H ]`aGb¤� y �RaGdgt¦�
q2jl��]=x}��d*acbOd*t8q9§ h t/xOt _GxOr@a h twd�ac]
k{dgacdg_Gt h rOdZ©�bOdgr q
ÁG]u|@ngq2r>|}d�¸}a h r{ac]wq,\^_Gd?d,�Rjm]ua z ��]/x}�Rdg_��Zq9jü��]wb}qg��d h r}npdgr�a h ��d�rO]ua
ac]
]2��dg_Gdo��a h t8q9acd�aGb h ���uq2jmxOd�¨

� ��d?_��Zq9jl�R]#vF_G]2� h k{d h twvOj h n h a�d2��a h t8q2aGd2��]9\P_GxFr>a h twd2� h r>acbOd  C ON ©P]`_Gª�jm]¿q`kO�®¨ � bOd
�Gn�bOd2k�xOjmdg_�\^]`_�acbOd  C ON�S q9_�q2f`]ur@b}q`��t8q9r y k h±À dg_cdgr{a5¬�xFdgxOd2��© h aGb%k h±À dg_cdgr�a�vO_ h ]`_ h a h d2�
q9rskwk h±À dg_cdgr�aAj h t h a��V]`r8q2vOvOj h ngq2a h ]urw_Gdo��]`xF_�npdZx}��d¿¨ 	 bOdgr/x}��dg_E�Av h n¶ª²q,¬�xOdgxOdZaG]²��xO|Ft h a
q>_Gdo¬�xOdo��a,ac] z acbOd y¤h twvOj h n h aGj y vF_G]2� h k{d=q>vO_Gd2k h npa h ]`rô]9\�aGbOdw_cd2��]uxO_�n®dwx}��d8]2\ZaGbOd h _*q2v{´
vOj h ngq2a h ]urV¨ [ xOdgxFd2��acb}q9aZb}qg��d,j³]2©�dg_�_cd2��]uxO_�npdej h t h aE�«acdgr}k8aG]wb}qg��d�b h f`bOdg_ZvO_ h ]`_ h a y�z q9r}k
q9vFvOj h ngq9a h ]`rs� h r/aGbFd2��d�¬�xFdgxOd2��aGd?r}k4ac],|}dgf h rwdg§�d2npxFa h rFf,¬�x h n¶ª�j y�
 xs��dg_E��q9_cd
t=]`a h �uq9aGdok4ac]
��xF|Ot h a�ac]/¬�xOd?xOd2��© h acbwjm]2©�_Gd2�R]`xO_Enpd�j h t h a��p¨!B
jü��] z aGbFd,�cn¶bFd2k{xOj³dg_�© h jmjUª h jmjUq9vFvOj h ngq9a h ]`rs�
aGbsq9a�f`]%]9��d?_
acbOd h _�_Gd2�R]`xO_Enpd#j h t h a�� z ��]>xs��dg_E��q2_Gd*tw]ua h �`q2aGd2k>rF]`a�aG]%��xF|Ot h aZaG]%¬�xOdgxOdo�
© h acb8_Gd2�R]`xO_Enpd�j h t h a���acb}q9aZq2_Gd,ac]�]#j³]2©�¨

BJ� h t=vOjmd�q9vOvF_G]�qun¶b%aG]/dg§�vOjm] h a h rOf,xs��dg_�fux h kOq2r}npd h ��aG]*|sq`��devO_Gdok h npa h ]ur}��rO]`a�]ur>acbOd
_GxFr·a h twdo�«]2\�vF_Gdg� h ]ux}��q9vOvFj h n?q9a h ]`r}� z |OxFa�]`r8aGbOd�_cdgjlq2a h ]ur}��b h vw|}dgaR©�d?dgr8q9vFvOj h ngq9a h ]`r8_cxOr
a h twd2��q2r}kµx}��d?_,vO_cd2k h n®a h ]ur}�p¨ T ]u_,dg§Fq9t=vOjmd z q>vO_Gd2k h npa h ]`r@\^]`_*acbOdw_Eq9a h ]>]2\�qunpaGx}q2j�_cxOr
a h twd�aG]*xs��dg_R´�vO_cd2k h npaGd2k*_GxFr·a h twdZn?q9rw|}d�x}��dokwq9j³]`rOf*© h aGbwacbOd�x}�Rdg_�´¯vO_Gdok h npacd2k#_cxOrwa h twd
]9\5qwv}q2_Ga h npxOjüq9_�q2vOvOj h ngq9a h ]ur@aG]wvO_cd2k h npa
acbOd*_GxFr@a h t=d�]2\�acbOd/q9vOvFj h n?q9a h ]`rV¨ 	 d*x}�Rd*aGb h �
aGdon¶bOr h ¬�xOdi\^]`_3aGbOdPB ��Q q9r}k NP�
N ©P]`_cª{j³]�q`kF�i| y ��aG]u_ h rOf�_Gd?jlq9a h ��d�_cxOr,a h twdo�¦+ h ¨èd�¨�acbOd�_cxOr
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� q9|Fjmde½{¨Þ½{ï � dgtwvOjüq9aGdo�Ax}�Rd2kw| y>KZh |O|}]`r}��\^]u_�_GxOr�´�a h twd�vF_Gd2k h npa h ]`rV¨
� xOt/|}dg_ � dgtwvFjlq9acd S _Gd2k h npaG]u_

~ ÐW��Ò6!�ÒS@«ÒÇ%���Û8Ù�!�Ó twd2q9r
º ÐW��Ò6!xÓ j h rOd2q2_�_Gdgfu_Gd2�c� h ]ur
½ Ð8!�ÒU@�Ò{%���ÛHÙ�!xÓ twd2q9r
¼ Ð`!xÓ j h rOd2q2_�_Gdgfu_Gd2�c� h ]ur
» Ð�@«Ò{%���Û�Ù�!�Ó twd2q9r
ë ÐHÓ j h rOd2q2_�_Gdgfu_Gd2�c� h ]ur

a h twd2�!k h � h k�d2k�| y acbOd�x}��d?_�´ ��v}d2n h ¸}d2k,t8q2§ h t#xOt�_GxFr*a h t=d2� - q`��kOq2a�q�v}] h r�a�� h r/ngq9acdgf`]u_ h do�
h rs��aGdoq`kw]9\�acbOdeq`npacx}q9jV_cxOr>a h twdo�p¨

º�»W¼�»�� �1¾ Ä��TÆ{È¦Êx¾¥½²¾ÿ¿CÀ�Á[ÊxÁUT À�È�À�P Ã:¾�È¦É�R��
	 d>b}qg��d>rF]`a y dga=q`kFk{_Gd2�c��d2kMacbOd@¬�xOd2�Ra h ]`rY]9\ebO]2©�©�d k{dp¸}rFd@q9r�q2vOvO_c]`vO_ h q9acd¤��dga=]9\
aGd?twvOjlq2aGd2�®¨ � b h � h ��q,rO]ur{ac_ h � h q2j�vO_c]`|Oj³dgt@¨ � \!aG]�]*\^dg©�ngq9acdgf`]u_ h do��q9_cdek{dp¸}rOdok z ©Pd�f`_c]`xOv
aG]�]/t8q2r y xOrO_cdgjlq2aGd2k�ÁG]`|s��ac]`f`d?aGbOdg_Zq2r}k·]u|Oa�q h r%v ]�]u_�vO_cd2k h n®a h ]ur}�p¨ � r·acbOd�]`acbOdg_Zb}q9r}k z
h \�aG]�]Xt8q9r y ngq2aGdgfu]`_ h d2�/q9_cd@k{dp¸srOd2k z ©�d%b}qg��d8aG]�]µ\^dg©JÁG]u|}� h r�q¤ngq2aGdgfu]`_ y aG]µt¦q9ª�d
q`n?npxO_�q2aGd�vO_cd2k h n®a h ]ur}�p¨

C
]2©�rOd y q9r}k KZh |F| ]ur}�
|}]`acbµ�RdgjmdonpaZq4¸}§�d2k>�RdgaZ]9\PaGdgt=vOjlq2aGd2��ac]wx}��d�\^]`_�q2jmj!]9\PaGbFd h _
vO_cd2k h n®a h ]ur}�p¨/C
]2©�rOd y x}��d2��q8� h rOf`j³d#acdgtwvOjüq9acd*np]ur{aEq h r h rOf8]`rFj y acbOd=¬�xOd?xOd*r}q9t=d 
 vO_Gdp´
k h npa h ]`r h ��|sq`��dok7]`rXq%np]`rsk h a h ]`rsq9j�vF_G]`|sq9| h j h a y \^xOr}npa h ]`r¨ KZh |F| ]ur}�,x}�Rd2��acbOdw� h §@acdgt#´
vOjüq9aGdo�oEgvF_Gd2k h npaG]u_�n®]`t/| h r}q2a h ]`r}��j h ��acd2k h r � q9|Oj³d*½�¨ ½{¨ � bOd,_cxOrOr h rOfwa h twd,+Î%���ÛHÙ�! - n¶bsq9_�´
q`n®aGdg_ h ��a h n h r}k h ngq9acd2��bO]2©Ýj³]`rOf%q9rôq9vFvOj h ngq9a h ]`r¤b}qu��|}dgd?r7dg§�d2npxFa h rFfw©�bOdgrôqwvO_Gd2k h npa h ]`r
h ��t8quk{d�\^]`_�acbOd�q9vOvOj h ngq2a h ]`rV¨  donpa h ]`r=½{¨ ½ek h �cnpx}�c��d2��\^xO_GacbOdg_Pk{dgaEq h jü��]9\!aGbFd h _Pq9vFvO_G]¿q`n�bOd2�
q9rsk·vO_cd2��dgr�a���q*n®]`twv}q2_ h ��]`r8© h aGb8]`xO_Z©�]u_GªU¨
	 d*xs��d/��doq9_�n�b>acd2n�bOr h ¬�xOd2��ac] h k�dgr{a h \ y f`]�]�k@aGd?twvOjlq2aGd2�A\^]u_�qwv}q9_ca h npxOjlq2_
©P]`_cª{j³]�q`kU¨

	 b h jmd,acbOd,r�xOt/|}dg_�]9\5q9vFvOj h ngq9a h ]`r n¶bsq9_�qunpaGd?_ h �Ra h ng� h r}n®jmx}k{dok h r@]`xO_�aG_�qunpd2� h �
_cdgjlq2a h ��dgj y
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��t¦q9jmj z aGbOd@\¯q`npa8acb}q9a%d À d2npa h ��d>acdgtwvOjüq9aGd¤�Rdga��wt8q y np]`r�a�q h r�t8q9r y aGdgtwvFjlq9acd2�#twdoq9r}�
aGbsq9a%q9r�dg§�b}q9x}�Ra h ��d¤��d2q2_�n�b h � h twvO_�qunpa h ngq9j¯¨ � dgr}n®d z ©�d¤np]ur}� h k{dg_8q2jmaGd?_Gr}q2a h ��d ��d2q2_�n�b
aGdon¶bOr h ¬�xOd2�p¨ � do��xOj³a��
\^]`_ef`_Gd?d2k y q9rsk fudgrOdga h n*q2jmf`]u_ h aGbOté��d2q2_�n�bµq2_GdwvF_Gd2�Rdgr{acd2k h r¤aGb h �
n�b}q9vOacdg_g¨

� bOd*f`_cdgd2k y q9r}k>fudgrOdga h neq9jmfu]`_ h aGbFt8�
|}]`acb7aEq9ª�d*qu� h rOvOxFa�q#©�]u_Gª�jm]¿q`k�Y \^_G]`t � qg´
|Oj³d8½{¨³~>q2r}kµvO_G]�k{xsnpd@qu�,]`xOacvOxOa=q>aGdgtwvFjlq9acdw�Rdga 
 aGbOd y k hÂÀ d?_ h rXaGbOd=aGd2n�bOr h ¬�xOdo��x}�Rd2k
aG]%dg§�vOjm]u_Gd/k hÂÀ d?_Gdgr�a�aGd?twvOjlq2aGd²��dgaE�p¨ H ]uaGbôq9j³f`]`_ h acbOt8��dg�uq9j³x}q9acd#acbOd#d À donpa h ��dgrOd2�c��]2\�q
aGd?twvOjlq2aGdP��d?a�Wä| y q2vOvOj y�h rFf�aGbOdZq2jmfu]`_ h aGbOt ]9\  d2npa h ]`r²½{¨³~`¨ º�ac]�©�]u_Gª�jm]�quk�Y ¨ S _cd2k h npaGd2k
q9rskwq`npacx}q9jU�uq9jmxFd2��q2_Gd�np]`twvsq9_Gdok4ac]*k{dgacdg_Gt h rOd�\^]`_�Y q9r}kAWM|}]uaGb8aGbOdZtwd2q2r#d?_G_G]u_Pq9r}k
aGbFd�v}dg_Enpdgr�a�q2f`d�]9\3vO_Gdok h npa h ]ur}��aGb}q2a�\¯q2jmjU© h aGb h r8aGbOde�u¾4v}dg_Enpdgr�aZnp]`r{¸ k{dgr}npd h r�aGdg_c�`q2j�¨

�8�2���{ÜVùXÿwÙl�U�}�9�l�2ò!�
� bOdZf`_cdgd2k y q9jmfu]`_ h aGbFtávO_G]�npd?d2kO� h acdg_�q2a h ��d?j y ac],n®]`r}�RaG_GxsnpaPq�acdgtwvOjüq9acd���d?adWDv}�
� n�� © h acb
d2qun¶b�� n ]9\3aGbOd�\^]u_Gt

�+ - +L���U��� - +��������� r����� � -  ¢¡£¡£¡£ H+�� n ���r r� n � �£ ¢¡£¡£¡� r� n � n - � z
©�bOdg_cd*dg��dg_ y �¥¤�� ¦ h �
]urOd#]2\�acbOd¨§µn�b}q9_Eq`npacdg_ h ��a h ng���©�� ����X¡£¡¢¡£ r�«ª#\^_G]utÐ©�b h n¶b@acdgtwvOjüq9acd2�
ngq2rµ|}d8np]`rs��aG_cx}npacd2k \^]u_,acbOd#©P]`_cª{j³]�q`k h rX¬�xOd2�Ra h ]urV¨ � bOd8�Rd2q9_En¶b¤]2��dg_�©�]u_Gª�jm]�quk¬Y h �
v}dg_�\^]u_Gtwdok#© h acb·acbOd�\^]`j³jm]2© h rOf/q2jmfu]`_ h aGbOt ï

~`¨  d?a�aGbOd�aGd?twvOjlq2aGd���dga�Wv���+ - � ¨
º{¨ T ]`_�®dv;~�ac]A§

+�q -· dgaiW°¯Aac]8np]`r�a�q h r%aGbOd²± ª n�³ k h±À dg_Gd?r{aZaGdgt=vOjlq2aGd2��aGb}q2a�np]`r�a�q h r´®An�b}q2_�q`n®aGdg_ h � ´
a h ng�®¨

+�| -wT ]u_
d2qun¶b=aGdgtwvFjlq9acdi��¯ h rgW�¯
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h ¨ N _Gdoq9aGd²q*ngq9rsk h kOq2aGd�aGd?twvOjlq2aGd��Rdgabµ ¯ v¶W¬·f�
� ¯ � ¨
hmh ¨�B
vOvFj y aGbFdwq2jmf`]u_ h aGbOt�]9\  donpa h ]`rô½{¨m~u¨ ºwaG]²Y q9r}k�µ ¯ z q9r}kµk�dgaGdg_ct h rFd
twd2q2r8dg_G_c]`_g¨

+�n -· dgjmd2n®a�aGbFddµ ¯ © h aGb�aGbFd�jm]2©Pd2��aVtwdoq9r�dg_c_G]u_ z q9r}keq`kOk�aGbOd5q`�G�R]�n h q2aGd2k�aGdgt=vOjlq2aGd
� ¯ aG]¸W�¨

� xO_�f`_cdgd2k y q9jmfu]`_ h aGbFt�ngq9r ��d2q2_�n�b8]9��d?_�q9r y �Rdga�]9\Pn�b}q2_�q`n®aGdg_ h ��a h ng�®¨

�8���!���2�^�wÿwÙl�U�}�9�l�2ò!�
� bOde��donp]`r}k%��d2q2_�n�b%q9jmfu]`_ h aGbFt�aGb}q2a
©Pdenp]`r}� h k{d?_�x}��d2��f`d?rOdga h n�q9j³f`]u_ h acbOt�aGd2n�bOr h ¬�xFd2�Aac]
q`n�b h dg��d8q7tw]u_Gd8k�dga�q h jmdok d?§{vOj³]`_Eq9a h ]`r�]9\eaGbOd%�Rd2q9_En¶b ��v}qunpd�¨ K dgrOdga h n8q9j³f`]`_ h acbOt8�*q9_cd
q7vO_c]`|}q2| h j h �Ra h nwacd2n¶bFr h ¬�xOdw\^]`_wd?§{vOj³]`_ h rOf¤jlq2_Gf`d ��d2q2_�n�bY�Rv}q`npdo� z�h r�©�b h n�bMacbOd@np]ur}npdgvFa
]9\�n®_G]��c� ´¯]2��dg_�\^_c]`t�| h ]ujm]`f y7h ��x}�Rd2k7ac] h t=vO_G]2��d,d ° n h dgr}n y _Gdgjüq9a h ��d*aG]%vOxO_cdgj y _Eq9r}k{]ut
��doq9_�n�b*q ½u½�r¯¨�BäfudgrOdga h nPq9jmfu]`_ h aGbFtÝdg��]ujm��d2� h r}k h � h k�x}q9jü�¢]2��dg_3q���dg_ h d2�V]9\Uf`d?rOdg_�q2a h ]`r}�®¨ � bOd
vO_c]�npd2�G�V\^]`_�d2q`n�b,fudgrOdg_Eq9a h ]`r/n®]`r}� h ��aE�i]9\Udg�uq2jmx}q2a h rFf�aGbOd�¸saGrOd2�c�i]9\Ud2qun¶b h r}k h � h k{x}q2j h r,acbOd
v}]`vOxFjlq9a h ]ur z ��d?jmd2npa h rOf�©�b h n¶b h r}k h � h k�x}q9jü� © h j³j2| dPt8q9acd2k�aG]ZvO_G]�k{xsnpd�aGbOd�rOdg§�a�fudgrOdg_Eq9a h ]`r z
t8q2a h rFf,aGbFd h r}k h � h k{x}q9jü� z q9r}kwt/xOa�q2a h rFf,aGbFd�_cd2��xFjma h rOf h rsk h � h k{xsq9jl��aG]*vO_c]�k{x}npdeaGbOd�rOd?§{a
f`d?rOdg_�q2a h ]`rV¨ � bOd�vO_G]�npdo�G�VaGbOdgr�_cdgv}d2q9aE��xOr{a h j�q��RaG]`vFv h rOf�np]ur}k h a h ]ur h ��twdga?¨ � bOdP��ac]`vOv h rOf
np]ur}k h a h ]ur·©Pd,x}�Rd h ��aGb}q2a�q,¸}§�d2kwr{xOt/|}dg_�]2\�f`d?rOdg_�q2a h ]`r}��b}qg��d�| d?dgr>vO_c]�npd2�c��d2k�¨ � bOdg_cd
q9_cd�t8q9r y k hÂÀ dg_Gdgr�aV�uq9_ h q9a h ]ur}��aG]ZaGb h �ivO_G]�n®d2�G� z q9r}k*©�dP© h j³j�rOdg§�a�k{do�Gnp_ h |}d�acbOd��uq9_ h q2a h ]ur}�
©�d�x}�Rd2k�¨

� xO_ h r}k h � h k{x}q2jl�V_GdgvO_cd2��d?r{a�acdgtwvOjüq9acd��Rdga��®¨ � q`n�b*aGdgtwvFjlq9acd��Rdga�np]ur}� h ��a���]2\V|}dgaR©�dgd?r8~
q9rsk7~g¾*aGd?twvOjlq2aGd2� z q9r}kw©�d�dgrsnp]�k{d�aGbOd�\^]ujmjm]2© h rOf h r{\^]u_Gt8q2a h ]`r h r·| h r}q2_ y \^]u_GtÆ\^]u_
d2qun¶b
aGd?twvOjlq2aGd�ï

~`¨ 	 bOd?aGbOdg_«q
twd2q2r,]`_�]urOd�]9\aGbOd�acbO_GdgdP_Gdgfu_Gd2�c� h ]`r}� h �!x}��d2k,ac]�vO_G]�k{xsnpdZq�vO_Gd2k h npa h ]`r



½`º

º{¨ 	 bOd?aGbOdg_Zq2|}��]ujmxOacd�]`_Z_Gdgjüq9a h ��d
_cxOr>a h twdo�Aq2_Gdex}��d2k

½{¨ 	 bOd?aGbOdg_*doq`n�bµ]9\�acbOdw| h r}q9_ y n�b}q9_Eq`npacdg_ h ��a h ng�,qu�G�R]�n h q2aGd2kX© h aGbXacbOd8©�]`_cª{j³]�quk h r
¬�xOd2�Ra h ]ur h ��dgr}q2|Ojmdok

¼O¨ 	 bOd?aGbOdg_�rF]�k{d h r{\^]u_Gt8q2a h ]ur8��bF]`xOjük·|}d�x}��d2k8q2r}k zOh \«��] z aGbOd�_Eq9rOfud,� h	� dZ\^_G]`tÎ~�ac]
»�~gº h r8v}]9©Pdg_���]9\«º

»{¨ 	 bOd?aGbOdg_�acbOd�q2tw]`xFr{a�]2\!b h �RaG]u_ y ��ac]`_cd2k h r/d2qun¶b=ngq9acdgf`]u_ y �RbO]`xOjük#|}d�j h t h acdgkeq9r}k z
h \��R] z aGbFd�j h t h a�| d?a�©Pdgdgr8º/q9rsk·ëu»`»u½`ë h r8v}]2©�dg_E��]9\Pº

� bOde_�q9rFf`d2��\^]u_
acbOd,r�xOt/|}dg_�]2\�rF]�k{d2��q2r}k·acbOd,b h ��ac]`_ y q2_Gd*�RdgjmdonpaGd2kwac]#|}d*n®jm]��Rd,ac]#acbOd
t8q2§ h t#xOtJr�xOt/| d?_�]9\3rO]�k{do��_cd2¬�xFd2��acd2kw| y q9r q9vOvOj h ngq2a h ]`r%q9r}kwacbOd�t8q9§ h t/xOtÝr�xOt/|}dg_
]9\Aq9vOvOj h ngq2a h ]`r}� h r>q,©P]`_cª{j³]�q`k8aGb}q2a
©Pd�q9_cd*� h t/xOjlq2a h rFfO¨

B ¸saGrOd2�c�«\^xOrsnpa h ]`r h ��x}��dok4ac]*np]utwvOxOacd�aGbOd�¸}aGrFd2�G��]9\!doq`n�b h r}k h � h k�x}q9j}q2r}k#acbOdg_Gd®\^]`_Gd
h aE��n¶b}q2r}npd*ac]>_Gd?vO_G]�k{xsnpd�¨ � bOd*¸}aGrOdo�G��\^xFr}npa h ]`r¤�RbO]`xOjük7|}dw�RdgjmdonpaGd2k@�R]8aGb}q2a,aGbFd#tw]¿��a
k{d2� h _Eq9|Oj³d h r}k h � h k{x}q9jü�Ab}qg��d�b h f`bOdg_�¸saGrOd2�c�
q2r}k·acbOdg_cdp\^]`_cd�bsqo��d�tw]u_Gd�] À ��vO_ h rOf z |OxOa�acbOd
k h ��dg_�� h a y ]9\5aGbOd*v}]uvOxOjlq2a h ]`rµt/x}��aZ|}d*t8q h r{aEq h rOd2k·| y rF]`a�f h � h rOfwaGbFd*| do��a h r}k h � h k{x}q2jl�
]2��dg_G©�bFdgjmt h rOf/_GdgvO_cd2��d?r{aEq9a h ]`r h rX�Rx}ngnpd?d2k h rFf·fudgrOdg_Eq9a h ]`rs�p¨ � r¤]`xO_*fudgrOdga h n/q9jmfu]`_ h aGbFt z
©�dP© h �Rb*aG]�t h r h t hy� diacbOd�vO_Gdok h npa h ]ur�d?_G_G]u_�q9rsk,t8q h r{aEq h req
_Eq9rOfud�]9\ h rsk h � h k{xsq9j�¸}aGrOdo�G��do�
_Gd?f�q9_Ek{jmdo�G�
]2\�©�bOdgacbOdg_�acbOd,_Eq9rOfud h r>d?_G_G]u_�� h �
jüq9_cf`d,]u_���t¦q9jmj¯¨ � bOd�¸}aGrOdo�G��\^xOrsnpa h ]`r>©Pd
x}�Rd�ac]wqungnp]utwvOj h ��b/aGb h ��fu]�q2j h �

¹Xº n ªT) »C¼«½¿¾£ÀF»» ¼«½�¾ Àw» ¼«ÁÃÂ´Ä + ¹Xº jSÅbÆ ¹Xº n ª -�z
©�bOdg_cdÈÇ h ��acbOd�dg_G_c]`_Z]9\�acbOd h r}k h � h k�x}q9j�+�aGd?twvOjlq2aGd��Rdga -Ez Ç º n ª=q9r}ktÇ º jSÅ²q9_cd�acbOd,t h r h ´
t/xOt q9r}k8t8q9§ h t/xOt dg_G_c]`_���]2\ h rsk h � h k{xsq9jl� h r8aGbFd�fudgrOdg_Eq9a h ]`r z q9r}k ¹Xº n ª*q9rsk ¹Xº jSÅeq9_cd
aGbFd8k{d2� h _Gdok¹t h r h t*xFtÐq2r}kµt8q9§ h t*xFt ¸saGrOd2�c��d2�ek{d2� h _Gdok�¨ 	 d8n�bO]�]��Rd ¹Xº n ªÉv º`¾%q9r}k



½`½

¹Xº jSÅiv�ðu¾�|}d2ngq2x}��dZ\^]`_�qe��dgaP]9\!dg§�v}dg_ h twdgr�a�� z acbOd2��dZ�uq9j³xOd2��q9_cd�aGbOdZ|}d2��a�\^]`_�¸}r}k h rOf,acbOd
|}d2��a h rsk h � h k{xsq9jl��|OxOa�t8q h r�a�q h r h rOf,acbOdek h ��dg_E� h a y ]2\�acbOd�v}]`vOxOjüq9a h ]`r¨

	 d�x}�RdPq
np]utwtw]ur
acd2n¶bFr h ¬�xOd3ngq9j³jmd2k��RaG]�n�b}q`�Ra h nA�cq9twvFj h rFf�© h aGb�_cdgvOjlqunpdgtwd?r{aOac]Z��dgj³d2npa
©�b h n¶b h r}k h � h k{x}q9jü��© h jmj}t8q2aGdZaG]*vO_c]�k{x}npd�aGbOd�rFdg§{aPf`dgrFdg_�q2a h ]urV¨ � rwaGb h �Aacd2n�bOr h ¬�xOd z d2qun¶b
v}q2_Gdgr�a h �#�RdgjmdonpaGd2k7\^_c]`t aGbOd h r}k h � h k{x}q9jü�,| y �Rdgjmd2n®a h rFf h r}k h � h k{x}q2j�®�© h acbMvO_c]`|}q2| h j h a y
Ê ÁË Ê ¨
� bOd,t¦q9a h rOf,]u_�n®_G]��c��]2��dg_ZvO_G]�n®d2�G� h ��qungnp]`t=vOj h ��bOd2k/| y _Eq9r}k�]`twj y �Rdgjmd2n®a h rFf*v}q h _���]9\

h rsk h � h k{xsq9jl�!aG],t¦q9aGdZq2r}k*_GdgvOjüq`n h rOf�d2q`n�b/v}q h _A| y acbOd h _�n�b h jlk{_cdgr h r*acbOd
rFdg©Mv}]`vFxOjlq2a h ]urV¨
� bOd%np_c]��G�R]2��dg_*]9\�aR©�] h rsk h � h k{xsq9jl��vO_G]�n®dgd2kO� h rMq@�Rj h f`b�aGj y rO]ur}��aEq9r}kOq2_�kM©5q y | dongq9x}�Rd
]`xF_wn�bO_G]utw]��R]`twdo��q2_Gd8rO]ua,¸}§{dok j³dgrOfuaGbX|OxOa/q>t/xOjma h vOj³d*]9\�acbOdwr�xOt/| d?_,]9\�| h a��,x}�Rd2k
aG]X_cdgvO_Gdo��dgr�a#doq`n�bYaGdgtwvFjlq9acd�¨ � ©�]�n�b h jük{_Gd?rYq9_cd7vF_G]�k{x}n®d2k \^_c]`t d2q`n�b�np_G]¿�G�R]9��d?_·| y
_�q2r}k{]utwj y �Rdgjmdonpa h rOfµq¤aGdgtwvFjlq9acd�®,q2r}kYq7v}]�� h a h ]`rÍÌ h rMacbOd@aGd?twvOjlq2aGd#\^_c]`t aGbFd>¸}_��Ra
h rsk h � h k{xsq9jÎWÏ�tvÐ�r�S���� £¡£¡£¡� ��r�U� ªµq2r}kY_�q9rsk{]`twj y ��dgj³d2npa h rOf¤qµaGdgt=vOjlq2aGd¨Ñ h rYaGbOd¤�Rd2np]ur}k
h rsk h � h k{xsq9jwW°�dvD�������� £¡£¡£¡� ������ º �R]�aGb}q2aiacbOd�_Gd2�RxOjma h rOf h r}k h � h k{x}q9jü��© h j³j`rO]uaib}qg��d�tw]u_Gd�acb}q9r
~g¾8aGdgt=vOjlq2aGd2�®¨ � bOdwrFdg© h r}k h � h k�x}q9jü��q2_Gd/aGbOd?rÓÒWÏ�ÔvÕ�r�S���� £¡£¡£¡� ��r�U� n À �� r§Ï�� ������ ¤×Ö��r £¡¢¡£¡£ ������ º
q9rsk ÒW��\vØ�������Ù¡£¡£¡U����� ¤ À �� r§°�� ��r�U� n Ö��� £¡£¡£¡£ �� n � ª{¨ � \�aGbFdg_Gd=q9_cdAy*| h aE��x}��d2k@aG]%_GdgvF_Gd2�Rdgr{a�d2qun¶b
aGd?twvOjlq2aGd z §Ï� h ��aGbOd�¸}_��RaqÌ#| h a���]9\q�r�U� n np]ur}ngq9acdgr}q2aGd2k#© h aGb/aGbOdZjlqu��akyXÆZÌ/| h aE��]9\q����� ¤ z q9r}k
§�� h ��acbOd�¸}_��RadÌw| h a���]9\m����� ¤Znp]ur}ngq9acdgr}q2aGd2kw© h acb8aGbOd�jlqu��aÎyÚÆtÌ8| h a���]9\h�o�U� n ¨

� r8q`kOk h a h ]`rwac]*x}� h rOf*n®_G]��c��]2��dg_PaG],vF_G]�k{x}n®d�acbOd h r}k h � h k{x}q2jl��]9\3aGbOd�rOdg§�aAfudgrOdg_Eq9a h ]`r z
©�d�q9jl�R]*x}��deq,vO_c]�npd2�c��ngq9j³jmd2k#d?j h a h �Rtá©�bOdg_Gd?| y acbOd�| do��a h rsk h � h k{xsq9jl� h r·doq`n�bwf`dgrFdg_�q2a h ]ur
��xF_G� h ��dZxOrOt/xOa�q2aGd2k*aG]*acbOd�rOdg§�a�fudgrOdg_Eq9a h ]`r¨ 	 d�xs��denp_G]¿�G�R]9��d?_�aG]*vF_G]�k{x}n®d,q2jmjU|OxOa�aR©P]
h rsk h � h k{xsq9jl�V\^]`_�d2q`n�b*rOdg©�f`dgrFdg_�q2a h ]urwq2r}k#x}�Rd
d?j h a h �RtDac]e��dgj³d2npa�acbOd�jlqu��a�aR©�] h r}k h � h k{x}q2jl�
\^]`_�doq`n�bwrOdg©YfudgrOdg_Eq9a h ]`rV¨ 	 d�n�bO]�]��Rd�a�©P] h r}k h � h k�x}q9jü�Ax}� h rOfedgj h a h �Rtá|}d2ngq9xs��d�a y v h ngq9j³j y�z
]`rFj y q>��dg_ y \^dg© h rsk h � h k{xsq9jl��rOd?d2k7aG]@|}d%n�bO]�]��RdgrXaGb h ��©�q y aG] h twvO_G]2��d*v}dg_R\^]`_Gt¦q9r}npd
q9rskän�bO]�]¿� h rFf@a�©P] h r}��acd2q`k7]2\�]urOdwt8quk{dwacbOdw_Gdo��a,]2\ZaGbOd=f`dgrOd?a h n=q9jmfu]`_ h aGbFt�d2qu� h dg_,ac]



½9¼

h t=vOjmdgt/dgr�ag¨ � bOd h r}k h � h k{x}q2jl�,_Gdo��xOj³a h rFf>\^_G]`t acbOd@np_c]��c��]2��dg_*vO_c]�npd2�G�/q9_cd>t/xOa�q2aGd2kµac]
bOdgj³v@t8q h r{aEq h r>q8k h ��dg_�� h a ywh r@aGbOd/v}]`vOxOjüq9a h ]`r¨ � q`n�b7| h a�_Gd?vO_Gd2�Rdgr�a h rFf#acbOd h r}k h � h k{x}q2jl�
h �ÚÛ h vOv}d2kw© h acb%q4vO_c]`|}q2| h j h a y ]9\P¾�¨ ¾{~u¨

¨�G6L :}Ü%6µ��$�02- ��)/.3( Nô������"�N®.��

� rµaGbFd·vF_Gd2npdok h rOf ��d2n®a h ]urµ©�d¦k{d2�Gn®_ h |}d2k¤]`xO_*|}qu� h n·q2vOvO_c]�q`n�bXaG]@_cxOr{´¯a h t=d#vO_cd2k h npa h ]`rV¨
	 d h r{ac_G]�k{xsnpd2käacbOd%np]`rsnpdgvOa/]9\1Y{U`bc\�tuk$Y{U]V UWk#_5arÝ�q`�/q¹twdoq9r}�,]2\ h k{d?r{a h \ y�h rOf%d ° n h dgr�a
np_ h aGd?_ h q�\^]`_Z�Rdgjmd2n®a h rFfÌ2�� h t h jlq2_64�ÁG]`|}� h r=b h �RaG]`_ h ngq2j�©P]`_Gª�jm]¿q`kO�®¨ 	 deq9jü��]*rO]uaGd2kwv}]`acdgr{a h q2j
_Gd®¸}rOdgtwd?r{aE�
aG]@acb h �,|}qu� h n¦acd2n�bOr h ¬�xOd zVh r}npjmxsk h rOf%aGbOd=x}��d8]9\�q9j³aGdg_cr}q9a h ��d=��d2q2_�n�bµtwdgacb{´
]�kO�0+�fu_Gdgd2k y �O�®¨{fudgrOdga h n -Ez aGbFd h r�aG_c]�k{x}npa h ]`r8]2\�rO]�k�d*np]uxOr{a h r{\^]`_ct8q9a h ]urw� h q�_cdgf`_cd2�G� h ]`r z
��xFvOv}]`_Ga�\^]u_�x}��dg_Pf`x h kOq9rsnpd z q9r}k/aGbOdZv}]`aGd?r{a h q9jO\^]u_��uq9_ y{h rOf,acbOd�q2tw]`xFr{a�]9\b h �RaG]u_ h n?q9j h r{´
\^]`_ct8q9a h ]ur#x}�Rd2k�¨ � rwacbOd�_Gdo��a�]2\!aGb h ��n�b}q9vFaGdg_ z ©�d�k h �cnpx}�G��dg§�v d?_ h t=dgr{aEq9jF��acx}k h do�AaGbsq9a�©Pd
b}qg��d,v}dg_R\^]`_ctwd2kwaG]wd?�`q2jmx}q2aGdeaGbOded À d2npa h ��dgrOd2�c��]9\P]`xF_
acd2n¶bFr h ¬�xOd2��q2r}k>aGbOd/� h fur h ¸Un?q9r}npd
]9\«aGbOd�_Gd®¸}rOdgtwd?r{aE� ÁGxs��a�rO]uaGd2k�¨

� xO_8dg§{v}dg_ h twd?r{aE��x}�Rd2k acbOd@©�]u_Gª�jm]¿q`kYaG_�qunpd2�w�RxOtwt8q2_ h9� d2k h r � q2|Ojmd¤½�¨m~¤q9r}k�q9_cd
h r�aGd?r}k{d2k#ac]wq2r}��©Pdg_�aGbFd�\^]ujmj³]9© h rOf/¬�xOd2��a h ]ur}�pï

K 	 b}q2a h ��aGbOd�_cdgjlq2a h ��dZd À d2npa h ��dgrFd2�G��]9\3aGbOd�twd2q2r8q9rsk·_Gd?f`_Gdo�G� h ]`r%vO_Gd2k h npac]`_��6¹

K 	 b}q2a h �VaGbFd h twv}qunpaV]9\sx}��dg_3f`x h kOq9r}n®d�q`��_cdgvO_Gdo��dgr�aGd2k�| y aGbOdPt8q9§ h t/xOtY_GxFr*a h t=d2�
vO_c]2� h k{d2k#]ur>aGbFd,B ��Q q2r}k NP�
N��S �o¹

K 	 b}q2a h ��aGbFd h twv}qunpa�]2\P�`q2_ y�h rOf=aGbOder{xOt/|}dg_�]9\PrO]�k�d2� h r%d2q`n�b@n?q9aGd?f`]`_ y ]ur@vO_Gdp´
k h npa h ]`r8v}dg_�\^]u_Gt8q2r}npd$¹

K 	 b}q2a h ��acbOd h twv}qunpa�]2\��uq9_ y�h rFf#acbOd,t8q2§ h t*xOt q9t=]`xOr�a�]9\�b h ��ac]`_ y ª�d?vOa�| y d2qun¶b
ngq2aGdgfu]`_ y ¹



½`»

K � ]2©�d À d2npa h ��dgj y k{]*]`xO_Zf`_cdgd2k y q9r}k8f`dgrOd?a h n���d2q2_�n�b>q2jmfu]`_ h aGbOt¦�Av}dg_�\^]u_GtÌ¹

K 	 b}q2a�q2_Gd�aGbFd�ac_GdgrskO�A\^]`_ZaGbOd�|}d2�Ra�aGdgtwvFjlq9acd2� h r8aGbOd�©�]u_Gª�jm]¿q`kO�6¹

K � ]2©�k{]/]`xO_�acd2n¶bFr h ¬�xOd2�Pnp]`twvsq9_Gd�© h aGb8acbO]��Rd,]9\AC
]2©�rOd y q2r}k KZh |F| ]ur}�o¹

�8�2���{ÜVùMñ�{�F�9�2ò
Tih f`xO_cdw½�¨m~8q9rsk Tih fuxO_Gd=½{¨Þº@��bO]2©Z��aGbOdw_cd2��xFjma���]2\�]uxO_�¸}_E��a²��dgae]9\Zf`_cdgd2k y �Rd2q9_En¶bFd2��\^]u_
aGd?twvOjlq2aGd=��dgaE�p¨ � bOd%n�b}q9_Eq`npacdg_ h ��a h ng����d2q2_�n�bOd2k7]2��dg_²q9_cdwaGbOd8]urOd2�,j h ��acd2k h r � q2|Ojmd8½�¨ º�¨
B�npacx}q9jZ_GxFrLa h twd2�*q2_Gd@x}�Rd2k�q`�8kOq9aEqµv ] h r�a��wq2r}k�qän®xO_G��d h �w�RbO]2©�r \^]u_wd2q`n�bY]9\eacbOd
vO_cd2k h n®aG]`_E�p¨  dg��dg_Eq9j!aG_cdgr}kO��ngq2r@| d/]`|s��dg_c��d2k·\^_G]utÐaGb h ��kOq2a�q�¨ T!h _��Ra z qukOk h rOf%q·�Rd2np]ur}k
aGd?twvOjlq2aGd�© h acbµq8� h rOfujmd/n�b}q9_Eq`npacdg_ h ��a h n�_cd2��xOj³a�� h r@aGbOd*t=]���a�k{_�q2t8q9a h n h twvO_c]9��d?t#dgr�a h r
v}dg_�\^]u_Gt8q2r}npd�¨ � bOd�qukOk h a h ]ur�]2\}aGb h ��aGd?twvOjlq2aGd!b}q`�VaGbFdAj³d2q`�RaVd À d2npa�\^]u_iacbOd NP�
N ©�]u_Gª�jm]�quk
©�bOdg_cd�v}dg_�\^]u_Gt8q2r}npd h � h twvO_c]2��d2k
|}dgaR©�dgd?r/»�q2r}k/º`»�v}dg_�npd?r{a�q2r}k*b}q`��aGbFd�f`_Gdoq9aGdo��a�d À d2npa
\^]`_PaGbOd  C FN ©�]`_cª{j³]�qukO�A©�b h n¶b h t=vO_G]2��d�|}dgaR©Pdgdgr/½9¼/q2r}k#¼¿ð�v}dg_�n®dgr{a?¨ � bOd�q`kFk h a h ]`r=]9\
aGd?twvOjlq2aGd2��x}� h rOf8xOv¤aG]%q9j³j�v}]��c� h |Fjmd=n¶b}q2_�qunpaGdg_ h �Ra h n?�
_Gd2�RxOjmaE� h r¤jmdo�G� h twvO_G]2��dgt/dgr�a�acb}q9r
aGbFd/q`kOk h a h ]`r@]9\5aGbOd*acdgtwvOjüq9acd,n®]`r�a�q h r h rFf8qw� h rOf`j³d/n¶bsq9_�qunpaGd?_ h �Ra h n`¨ � bOd h twvO_c]9��d?t#dgr�a��
_�q2rOf`d�\^_c]`tú~�aG]/º`¾,v}dg_Enpdgr�a�© h aGbwacbOdeB ��Q ©�]u_Gª�jm]¿q`k8��dgd h rOfeaGbOd�t=]���aP|}dgrOdp¸}a5q9r}kwacbOd
 C FN �`ë#©P]`_Gª�jm]¿q`k8��d?d h rOf*acbOd�jmd2qu��a?¨

 d2np]ur}k z acbOdwf`_Eq9vObs�*��bO]2© aGb}q2a,\^]`_,acbOd#¸}rsq9j�aGd?twvOjlq2aGd/�Rdga z acbOdwtwd2q2r h �,q8| d?aGaGd?_
vO_cd2k h n®aG]`_�acb}q9r%q9r y ]9\!aGbFd�_Gdgfu_Gd2�c� h ]`r}�®¨ � bOdZ¸}r}q9jUvO_Gdok h npac]`_E�A]`|Fa�q h rOd2k#| y x}� h rOf*twdoq9r}�
q9_cd,|}dgaR©�d?dgr@ºwq2r}kµ~gð/v d?_�npdgr�a�tw]u_Gdeq`ngn®xO_�q2aGd*aGbsq9r>acbO]��Rd*|}q`�Rd2k>]`r@_cdgf`_cd2�G� h ]ur}�p¨ � bOd
h t=v}q`npaP]9\�acbOd*n�bO] h npd�]2\�vO_cd2k h n®aG]`_Z]`r q`ngn®xO_�qun ywh ��f`_cd2q9acd2��a h r8acbOd*B ��Q ©P]`_Gª�jm]¿q`k%q9r}k
jmdoq`��a h rXaGbOd NP�
N ©P]`_Gª�jm]¿q`k�¨ � \�©Pd%��d2q2_�n�bä]2��dg_eaGbOd8vO_cd2k h npaG]u_/q`�*©�dgj³j�q`�*aGbFd·]uaGbOd?_
n�b}q9_Eq`npacdg_ h ��a h ng� z acbOd/��doq9_�n�b>_cd2��xFjma�� h r@q/aGdgtwvFjlq9acde��dga�acb}q9a h �
xOv@ac]@~`~ev d?_�npdgr�aZ| d?aGaGd?_
aGbsq9r@q2r y ��d2q2_�n�b·xs� h rFfwq,v}q2_Ga h npxOjüq9_�vO_cd2k h npaG]u_g¨
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½`�

Tih fuxO_Gd=½{¨Þ½@��bO]2©Z�e��d2q2_�n�bOd2��v}dg_�\^]u_Gtwd2k@]2��dg_�aGbOd=B ��Q q2r}k NP�
N ©�]u_Gª�jm]�qukO��©�bFdgr
_Gd?jlq9a h ��d�_cxOrwa h twd2��q2_GdZx}��dokwq`��kOq2a�q�v ] h r�a��®¨ �h t h jlq2_�aG]eaGbOd�kOq9aEq h r Tih fuxO_Gd�½{¨³~ z q`kOk h rOf
q@��donp]`r}kôn¶b}q2_�qunpaGdg_ h �Ra h n*© h acb�q>� h rOf`j³d8n�b}q9_Eq`npacdg_ h ��a h n4_cd2��xFjma�� h rXaGbFdwjlq2_Gf`do��a h twvO_c]9��d®´
twdgr�a h r8v d?_�\^]`_ct8q9rsnpd�¨PB
jl�R] z np]`twvsq9_ h rOf*aGbFd�vF_Gd2k h npa h ]`r8dg_c_G]`_E� h r Tih f`xO_cde½{¨ ½/© h aGb8acbOd
vO_cd2k h n®a h ]ur7d?_G_G]u_�� h r Tih fuxO_Gd=½{¨³~w��bF]9©Z��aGb}q2a*x}� h rOf>_cdgjlq2a h ��d,_GxFrµa h twd2��qu�,kOq2a�q>v}] h r{aE�
_Gdo��xOj³a�� h r%q*v}dg_�\^]u_Gt8q2r}npd h twvO_G]2��dgt/d®r{a�]2\Z~g�*aG]*¼¿ð#v}dg_�n®dgr{a?¨

� q2|Ojmd%½�¨ ¼@j h ��aE��\^]`_*d2qun¶bX©�]u_Gª�jm]¿q`kµaGbOd%qungnpxO_Eq`n y ]2\�acbOd8|}d2��a=ngq9acdgf`]u_ y acdgtwvOjüq9acd2�
\^]`xFr}kM| y aGbOd8¸}_��Raw�Rdga#]2\�f`_cdgd2k y ��d2q2_�n�bOd2�p¨ � r�aGbOd8jüq`��a¦np]`j³xOtwr z acbOd>twdoq9rµdg_c_G]u_ h �
dg§�vO_Gdo�G��dok*q`��q
\^_Eq`npa h ]`r/]9\twd2q2r*_GxOr/a h twd�¨ I d2q9r*d?_G_G]u_���]9\V|}dgaR©Pdgdgr*¼�ºeq9r}kwç2¾�v}dg_�npd?r{a
]9\�twd2q9rX_cxOrXa h t=d2��t8q y q9vOv}d2q2_wb h f`b 
 bO]2©�d?��dg_ z qu�#©�d8© h j³jZ��dgd8jüq9aGd?_ z aGbOd2�Rd·¸}fuxO_Gdo�
q9_cdenp]`twvsq9_�q2|OjmdZaG]*acbO]��Rdeq`n�b h dg��dok4| y ]uaGbOd?_�aGd2n�bOr h ¬�xOdo� z q9r}kw]uxO_Z��xO|s��d2¬�xOdgr�a��Rd2q9_En¶bOdo�
v}dg_�\^]u_Gt�� h fur h ¸Un?q9r�aGj y | d?aGaGd?_g¨

Q ]�]`ª h rOf%q2a�aGbOd*acdgtwvOjüq9acd2��j h ��aGdok h r � q2|Ojmd/½�¨ ¼ z ©�de]`|}�Rdg_G��deaGb}q2a�\^]u_�aGbFd*B ��Q q9r}k
NP�
N ©P]`_cª{j³]�q`kF� z acbOd*dg§�d2npxOaEq9|Oj³d/q9r}k@x}�Rdg_�r}q9twd²q9_cd#|}]`acb h t=v ]u_GaEq9r�a�n�b}q9_Eq`npacdg_ h ��a h ng�
aG]=x}��d*©�bOd?r¤k{d2n h k h rOf/©�bOdgacbOdg_�q2vOvOj h ngq2a h ]ur}�Zq9_Gd/� h t h jlq2_g¨ � §Oq2t h r}q2a h ]`r>]2\P]`aGbFdg_�kOq2a�q
f�q2aGbOd?_Gd2kYk{xF_ h rFfµaGbOd%dg§�v d?_ h t=dgr{aE�,�RbO]2©Z�¦acb}q9a=aGbOd2�Rd>aR©�] n¶b}q2_�qunpaGdg_ h �Ra h n?�*q9_Gd@b h f`bFj y
np]u_G_Gd?jlq9acd2k�ï!��xF|}��a h aGxFa h rFf,aGbFd�x}��dg_�r}q2twd�\^]`_�dg§�d2npxFa�q9|Fjmd�]`_P�cnp_ h vOa�r}q2twd�]`_�� h npd���dg_E�Gq h r
aGd?twvOjlq2aGd2�}_Gd2�RxOjmaE� h re� h t h jüq9_}v}dg_�\^]u_Gt8q2r}npd h r�t8q2r y dg§�v}dg_ h twdgr�a��p¨ � b h ��]`|}�Rdg_G�uq9a h ]ur*t8q y
h t=vOj y aGb}q2a�x}��dg_E��aGdgrsk¦ac]*_GxOr8]urOdeq9vOvOj h ngq2a h ]`r8q2aZq4a h twd�]ur·acbOd2�Rd�vsq9_�q2jmj³dgjVnp]utwvOxOacdg_��®¨

� bOd�aGdgt=vOjlq2aGd2����d?jmd2npacd2k,\^]`_�aGbFd  C ON ©�]`_cª{j³]�qukO� h r}k h ngq2aGd�acb}q9a�acbOd�x}�Rdg_�©�bO]/��xF|{´
t h a���q9r q9vOvOj h ngq2a h ]`r h �,tw]`_cd h twv}]`_GaEq9r�a h rMk�dgaGdg_ct h r h rOf8q2vOvOj h ngq2a h ]ur�� h t h jlq2_ h a y acb}q9r
aGbFd@¬�xOdgxOd8aG]ô©�b h n�b�q9rYq2vOvOj h ngq2a h ]ur h �#�RxO|Ot h aGaGdok�¨ T xO_caGbOd?_Gtw]u_Gd z�Tih f`xO_cd@½�¨m~%��bO]2©Z�
aGbsq9a*qukOk h rOf@aGbOd=aGb h _�k7acdgtwvOjüq9aGd*_cd2��xFjma�� h r¤v}dg_�\^]u_Gt8q2r}npd h twvO_c]2��dgt#d?r{aE��]2\Z]`rOj y º>ac]
~gº,v}dg_Enpdgr�a�]ur·acbOd  C ON �u»#q2r}k  C ON �uë4©P]`_cª{j³]�q`kF�p¨ N ]`twv}q2_ h rOf,acb h ��_cd2��xOj³a�© h aGbwacbOd
f`_cd2q9acdg_ h twvO_c]9��d?t#d®r{aE��]u|Oa�q h rOdok7©�bOdgr¤_Gdgjüq9a h ��d*_GxFrµa h twd2�Zq9_Gd=x}��d2k h r¤aGbOd=B ��Q q9r}k
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¼O~

NP�
N ©�]u_Gª�jm]�qukO���RxOf`fud2��aE�
aGb}q2a  C FN ¬�xFdgxOd*n®jlq`�c��d2�Zq9_cd,rO]ua�f`]�]�k@x}�Rdg_�´ ��v}d2n h ¸}d2k8_GxOr{´
a h twd,do��a h t8q9acd2�p¨ � a�©�]uxOjlk@|}d h r�aGdg_cd2��a h rOf=aG]>xs��d/aGbOd/_Gd2�R]`xO_Enpd/j h t h a��Zq`�c��]�n h q9acd2k7© h acb
¬�xOdgxOd2��q`��t¦q9§ h t*xOt�_cxOr@a h twd2�®¨ � ]2©Pdg��dg_ z aGb h � h r{\^]`_ct8q9a h ]`r h ��rO]`aenp]ur{aEq h rFd2k h r@acbOd
aG_Eq`npdekOq2a�q/qg�`q h jüq9|Oj³d�ac]*x}�p¨

	 d%rOdg§�a#v}dg_R\^]`_ctwd2kXqµ��donp]`r}kY�Rdg_ h d2�,]9\efu_Gdgd2k y �Rd2q9_En¶bFd2�4ac] h k�dgr{a h \ y acbOd h twv}qunpa
]9\�x}� h rOf7rF]�k{d h r{\^]u_Gt8q2a h ]`rX©�bOdgr k{dp¸}r h rOf¤ngq2aGdgfu]`_ h d2�p¨ 	 d%x}��d2kXrO]�k{d%_�q9rFf`d2�#©�bFdgr
k{dp¸sr h rOf ngq9acdgf`]u_ h d2�*q`�ek{d2�Gn®_ h |}d2k h r  donpa h ]`rX½�¨m~`¨³~`¨ � bOdw_cd2��xFjma���]9\ZacbOd2��d¦��d2q2_�n�bOd2� h r
� q9|Oj³d*½{¨Þ»w��bF]9© aGb}q2a�x}� h rOfwrF]�k{d h r{\^]u_Gt8q2a h ]`r h twvF_G]2��d2�AvF_Gd2k h npa h ]`r%v d?_�\^]`_ct8q9rsnpd,| y ~
aG]²��v d?_�npdgr�a�\^]`_�aGbFd
|}d2�Ra�vO_cd2k h n®aG]`_E� z © h aGb/aGbOdZjlq2_Gfud2��a h twvO_c]2��dgt#d?r�a�\^]`_�acbOd  q9r8C h dgfu]
©�]u_Gª�jm]¿q`kO�®¨ � b h � h r{\^]`_ct8q9a h ]`r¤q2r}kµaGbOd*\¯q`n®a,aGbsq9a*n�b}q2_�q`n®aGdg_ h ��a h ng����x}n�bXq`��dg§�d2npxOaEq9|Oj³d z
x}�Rdg_�r}q2twd z q2r}k@q9_cf`xOtwd?r{aE��q9_cd/��dgj³d2npaGdok·|}dp\^]`_cd#rF]�k{d2��©�bOdgr¤�Rd2q9_En¶b h rOf#\^]u_�acdgtwvOjüq9acd2�
h rsk h ngq2aGd2��aGb}q2a#acbOd h twv}]`_GaEq9r}n®dw]9\�rO]�k{d h r{\^]u_Gt8q2a h ]urµaG]@vF_Gd2k h npa h ]`rXqungnpxO_Eq`n y¤h �,]urOj y
tw]�k{d?_�q9acd�¨

T xO_GacbOdg_ z aGbOd�f`_Gd?d2k y ��d2q2_�n�b8��dgj³d2npaE�«_cdgjlq2a h ��dgj y ��t8q2jmj}rO]�k{d�_�q2rOf`de� h	� d2��np]uxOvOj³d2k#© h acb
x}�Rdg_8r}q9twd@]u_>dg§�d2npxFa�q9|Fjmd�¨ � b h �=\¯qunpa h r}k h ngq2aGd2� z q`�8dg§�v donpaGd2k z aGbsq9a@q2rêq2vOvOj h ngq2a h ]ur
dg§�d2npxOacd2�«\^]u_�� h t h jlq2_Aa h twdo�«]ur@� h t h jlq9_�r�xOt/| d?_��A]2\�rF]�k{d2�p¨

� xO_
acb h _Ek8q9r}kw¸}r}q9j3��d?_ h do��]9\P�Rd2q9_En¶bOdo� h k{dgr�a h \ y acbOd h twvsq`npaP]9\P�RdgaGa h rOf=q4t¦q9§ h t*xOt
q9t=]`xOr�a
]2\�b h ��ac]`_ y aG]wxs��d*©�bOdgr¤t8q2ª h rOf#vF_Gd2k h npa h ]`r}��\^_G]ut�ngq2aGdgfu]`_ h d2�®¨ � bOd*_cd2��xFjma��Z]9\
aGbFd2��d=��d2q2_�n�bOd2��q9_cdw�RbO]2©�r h r � q2|Ojmd=½{¨Þë�+�|}d2n?q9x}�Rd#]2\Za h t=d*np]ur}��ac_�q h r{aE� z rO]>_cd2��xOj³a���q9_cd
qg�uq h jüq9|Oj³d�\^]u_�aGbOd NP�
N ©�]u_Gª�jm]�quk - ¨ N ]utwv}q2_ h rFfwaGb h �
kFq9a�qw© h aGb@aGbFd/kOq9aEq h r � q9|Oj³d/½{¨Þ»
��bF]9©Z��acb}q9a�xs� h rFf,qZt8q9§ h t/xOt�q9tw]uxOr{a!]9\b h �RaG]u_ y,h twvO_c]9��do� vO_cd2k h n®a h ]ur*v}dg_�\^]u_Gt8q2r}npd�| y
~p¼eaG]²½9¼*v}dg_�n®dgr{a!\^]`_�acbOdZ| do��a�vF_Gd2k h npaG]u_��®¨ � bOd
j³d2q`�Ra h twvO_c]2��dgt#d?r{aV]�ngn®xO_���\^]`_�acbOd�B ��Q
©�]u_Gª�jm]¿q`k z aGbOdZtw]��Ra�\^]`_�acbOd  C ON �uë,©�]`_cª{j³]�quk�¨ � aGbOdg_�\¯q`npaE��aG],rF]`aGd�q9|}]`xOa�acbOdZ_Gd2�RxOjmaE�
h r¤aGbFd*a�q9|Fjmd=q9_Gd/aGbsq9a*qwt8q2§ h t#xFtÆb h ��ac]`_ y@h ��x}��d2k h r¤aGbFd#t8q?ÁG]`_ h a y ]2\�acbOd#acdgtwvOjüq9acd2�
q9rsk acb}q9a*©�bFdgrXq>t8q2§ h t*xOt�b h �RaG]`_ yµh ��x}��dok z�h a h �,_cdgjlq2a h ��dgj y ��t¦q9jmj¯¨ � bFdwjlq2aGaGd?_�\¯q`n®a
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h rsk h ngq2aGd2��aGb}q2a
acdgtwv}]`_Eq9jUjm]�ngq2j h a ywh ��_Gdgj³dg�uq9r�a h r·acbOd�©�]u_Gª�jm]�qukO�p¨

º�»LK�»W¼ M ¾ À ¾ÿÊ�ÁUR�ø Æ{ÂdTOÉ�Á[Ê��TÄ Ã�¾�È¦É�R��
	 d*rO]2© h r{��do��a h f�q2aGd�aGbOd*d À donpa h ��dgrOd2�c��]9\Px}� h rOf8qwf`d?rOdga h n,q2jmf`]u_ h aGbOt�aG]%�Rd2q9_En¶b8\^]`_�acbOd
|}d2��aZaGd?twvOjlq2aGd���dgaE��| y v}dg_R\^]`_Gt h rOf*acbOde�Gq9t=d�acbO_Gd?d,�Rdg_ h d2�A]2\P��doq9_�n�bOd2�®¨ � bFd,_Gdo��xOj³a���q9_cd
��bF]9©�r h r � q2|Ojmd=½{¨Âç#acbO_G]uxOf`b � q9|Oj³dw½�¨ �8q9j³]`rOf%© h acbµaGbOd/_Gdo��xOj³a��
]2\ZaGbOd=np]`_c_Gd2�Rv}]`r}k h rOf
f`_cdgd2k y ��d2q2_�n�bOd2�A\^]`_Zn®]`twv}q2_ h ��]`r¨

B����RbO]2©�r h r@aGbOd*aEq9|Oj³d2� z acbOd*|}d2��a�aGdgtwvFjlq9acd2��\^]`xOr}k¤k{xO_ h rOf=aGbOd*fudgrOdga h n,q2jmfu]`_ h aGbOt
��doq9_�n�b>vF_G]2� h k{d,t=d2q9r%dg_G_c]`_��ZaGb}q2a�q9_cdw~g¾wv}dg_Enpdgr�a
|}dgacaGdg_ZaG]@~ev d?_�npdgr�aZ©�]`_E��d*acb}q9r@acbOd
|}d2��a�acdgtwvOjüq9aGdo� \^]`xOr}k/k{xO_ h rOf�aGbOd�fu_Gdgd2k y ��doq9_�n�bV¨ T ]`_�aGbFd�t8qgÁG]`_ h a y ]2\�acbOd�dg§�v}dg_ h twdgr�a�� z
aGbFd�fudgrOdga h n��Rd2q9_En¶b8]uxOaGv}dg_R\^]`_Gt¦��aGbOd�f`_cdgd2k y ��d2q2_�n�bV¨

� bOdw|}d2�Ra�acdgtwvOjüq9acd/��dgaE� h k{dgr�a h ¸}d2k>| y aGbOd/f`dgrFdga h n*��d2q2_�n�b7vO_c]�npd2k{xF_Gd8q2_Gd/j h �RaGd2k h r
� q9|Oj³dZ½{¨m~?¾{¨ � b h ��kOq9aEq��RbO]2©Z�Aacb}q9a�� h t h jlq2_iac]�acbOd�f`_cdgd2k y ��d2q2_�n�bOd2� z aGbOd�t=d2q9r h ��aGbOdZ� h r{´
f`j³d�|}d2��a�vO_cd2k h n®aG]`_�ac]�xs��dZq9rsk#x}� h rOf�_Gdgjüq9a h ��d�_cxOr/a h t=d2�Vq`�PkOq9aEq�v}] h r�a�� z ©�bOd?rwqg�uq h jlq9|Fjmd z
vO_c]9� h k�d2��aGbOd�|}d2�Ra�v d?_�\^]`_ct8q9rsnpd�¨

B
rO]uaGbOdg_Z]`|s��dg_c�`q2a h ]`r h ��acb}q9aZrO]�k{d h r{\^]`_ct8q9a h ]ur8q9r}k@q*t8q2§ h t#xOt b h �RaG]u_ y q9_cd,x}�Rd2k
aGbF_G]`xFf`bO]uxOa�aGbOd*|}d2�Ra�aGdgt=vOjlq2aGd2��\^]`xOrsk@k{xO_ h rOfwacbOd*f`dgrFdga h n,��doq9_�n�bV¨ � b h ��np]ur{¸}_Gt¦��acbOd
]`|s��dg_c�`q2a h ]`r*t8quk{d�k{xO_ h rOfZaGbFd�f`_cdgd2k y ��d2q2_�n�b�acb}q9a3x}� h rOf
acb h � h r{\^]`_ct8q9a h ]ur�©�bFdgr*k{d®¸}r h rFf
aGd?twvOjlq2aGd2��_cd2��xOj³a�� h r h twvO_c]9��dok4vO_cd2k h npa h ]`rwv}dg_R\^]`_Gt¦q9r}npd¿¨

Tih fuxO_Gd�½{¨ ¼/�RbO]2©Z��aGbOd�vO_G]uf`_Gdo�G��]9\3aGbOd�aR©P]*k hÂÀ d?_Gdgr�a��Rd2q9_En¶b8q2jmfu]`_ h aGbOt¦�«\^]`_5q*��d2q2_�n�b
]9\�aGdgtwvFjlq9acdw�Rdga��,\^]`_/aGbFd>B ��Q ©P]`_cª{j³]�q`kXaGb}q2a#xs��d>acbOd8r{xFt#|}dg_e]9\�rO]�k�d2�4_cd2¬�xOd2��acd2k z
j h t h aPaGbOd*t¦q9§ h t*xOt b h �RaG]u_ y�z d h aGbFdg_Zq`npacx}q9j3]`_�_cdgjlq2a h ��d�_cxOr@a h twd2� z q2r}k@x}��d²q9r y ]9\PacbOd
vO_cd2k h n®aG]`_E�p¨ � bOd*f`_Eq9vObô��bF]9©Z��acb}q9a�©�b h jmd,|}]uaGbô��d2q2_�n�bOd2�
_cd2��xOj³a h r@aGdgt=vOjlq2aGde��dgaE��aGb}q2a
b}qg��d8rOd2q2_Gj y aGbOd �Gq9t=d8q`ngn®xO_�qun y�z acbOd8f`dgrOd?a h n8q2jmf`]u_ h aGbOt �Rd2q9_En¶b k{]�d2�/��]µt/x}n�b7t=]`_Gd
¬�x h n�ª{j y ¨ � b h ��\¯q`n®a h � h t=v ]u_GaEq9r�a�| dongq9x}�Rd*q*� h t/xOjlq2a h ]urwaGbsq9aZa�q9ª�do��t h r�xOaGdo�«]u_
bF]`xO_E� h �
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� q9|Oj³d/½{¨±ç¿ï S dg_R\^]`_Gt¦q9r}npde]9\5aGbOd*|}d2�Ra�acdgtwvOjüq9acd2�A\^]`xOrsk7k{xF_ h rFf¦¸s_���a�fudgrOdga h n,q2jmfu]`_ h aGbOt
��doq9_�n�bV¨

K dgrFdga h n�B
jmfu]`_ h aGbFt K _Gdgdok y
	 ]u_Gª�jm]¿q`k I d2q2r � _c_G]u_ S dg_Enpdgr�a�q9fud�]9\ I d2q2r � _c_G]u_ S dg_Enpdgr�a�q9fud�]9\

+^t h r�xOacd2� - I d2q9r � xOr ��h twd +^t h r�xOacd2� - I d2q2r � xOr ��h twd
B ��Q ½`�{¨Þ½`º ¼�¾{¨Þ½�ç ¼�¾{¨Þë`ð ¼O~`¨Âç`ç
NP�
N ~?¾�ç¿¨ ¾`º »`ð{¨Âçg¼ ~u~gð�¨ ð`� ë`»{¨Þº`»
 C ON �`» ë`»{¨Þº�ç ë`¾{¨Þ»�ç ç2»{¨Þ»`ë ç2¾{¨³~gº
 C ON �`ë ð`¾{¨Þ½�ç ¼�ð{¨Þº`ð ð`º{¨è¼�¾ ¼��{¨Þ»`¾

� q9|Oj³dZ½{¨ ð�ï S d?_�\^]`_ct8q9rsnpd�]2\�acbOdZ| do��a�acdgtwvOjüq9aGdo�\^]uxOr}k/k{xO_ h rOf��Rd2np]`rsk4fudgrOdga h n�q2jmfu]`_ h aGbOt
��doq9_�n�bV¨

K dgrFdga h n�B
jmfu]`_ h aGbFt K _Gdgdok y
	 ]u_Gª�jm]¿q`k I d2q2r � _c_G]u_ S dg_Enpdgr�a�q9fud�]9\ I d2q2r � _c_G]u_ S dg_Enpdgr�a�q9fud�]9\

+^t h r�xOacd2� - I d2q9r � xOr ��h twd +^t h r�xOacd2� - I d2q2r � xOr ��h twd
B ��Q ½`ð{¨Âç2� ½`�{¨Þð`½ ½`�{¨Þð�ç ¼�¾{¨Þ�`½
NP�
N ~?¾`ë�¨ º`» »`ð{¨Þ½`º ~u~gð�¨ ¾`» ë9¼O¨Þð`¾
 C ON �`» ë`¾{¨Þ¾`½ »`»{¨Âç�~ ë�ç�¨Þë`½ ë`º{¨Âç2ë
 C ON �`ë çg¼O¨Âç2» ¼`¼O¨Þ�`¾ ç2ë{¨Þº`¾ ¼�»{¨Âç`ç

� q9|Oj³d*½{¨Þ�{ï S dg_R\^]`_Gt¦q9r}npd�]9\�acbOd�| do��aZaGdgtwvFjlq9acd2�«\^]uxOr}k%k{xO_ h rOf/aGb h _�kwf`dgrFdga h n�q2jmfu]`_ h aGbOt
��doq9_�n�bV¨

K dgrFdga h n�B
jmfu]`_ h aGbFt K _Gdgdok y
	 ]u_Gª�jm]¿q`k I d2q2r � _c_G]u_ S dg_Enpdgr�a�q9fud�]9\ I d2q2r � _c_G]u_ S dg_Enpdgr�a�q9fud�]9\

+^t h r�xOacd2� - I d2q9r � xOr ��h twd +^t h r�xOacd2� - I d2q2r � xOr ��h twd
B ��Q ½9¼O¨Þ»`º ½`»{¨è¼`¼ ½9¼O¨Þº`ð ½`»{¨Þº`¾
NP�
N �`ð{¨Þº`ð »`½{¨Þ�`» rO]=kOq9aEq rO]=kOq9aEq
 C ON �`» ¼�½{¨Þº`¾ ¼�¾{¨Þ¾`� ¼�ð{¨Þ½`½ ¼�»{¨³~gë
 C ON �`ë ¼{ç�¨è¼{ç º`ð{¨Þ»{~ »`¾{¨³~p¼ ½`¾{¨³~gº
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Greedy Search
Genetic Algorithm Search

Tih fuxO_Gde½{¨è¼Oï  d2q2_�n�bwd ° n h dgrsn y \^]`_Z©�]u_Gª�jm]�quk>B ��Q ¨

v}dg_�\^]u_Gtwdok#aG]/dg�uq9j³x}q9acd�doq`n�bwaGdgt=vOjlq2aGd��Rdgag¨

¨�G5¨ ���0Ng(�.��0� �  *$O�

KZh |O|}]ur}�0q ½�~ z ½uº$rVq2jl��]*xs��d2��b h �RaG]`_ h ngq2j h r{\^]`_ct8q9a h ]`r/aG]evO_Gdok h npaPaGbOd�_GxOrwa h twdo�i]9\3v}q9_Eq9j³jmdgj
q9vFvOj h ngq9a h ]`rs�p¨ �
h ��aGdon¶bOr h ¬�xOdek h±À dg_E�5\^_c]`t�]`xO_E�
vO_ h r}n h v}q9j³j ywh r>acb}q9a�bFd,x}�Rd2�
q*¸}§{dok>��d?a
]9\�aGdgtwvFjlq9acd2�,q2r}kMk h±À dg_Gd?r{a/n�b}q9_Eq`npacdg_ h ��a h ng�,ac]µk{d®¸}rOd8aGdgt=vOjlq2aGd2�®¨ KZh |F| ]ur}�*vO_G]�k{xsnpd2�
vO_cd2k h n®a h ]ur}��| y dg§Fq9t h r h rOf²ngq9acdgf`]u_ h d2��k{dg_ h ��d2k4\^_c]`t�aGbFd�acdgtwvOjüq9acd2�Aj h ��acd2k h r � q9|Oj³d,½�¨ ½ z
h rôaGbOd8]`_Ek{dg_*j h ��acd2k z xOr�a h jPq@ngq9acdgf`]u_ y aGb}q2a/ngq9rXvO_c]2� h k{d8q>�uq9j h k7vO_cd2k h npa h ]`r h ��\^]`xOr}kU¨
� b h ��vO_Gd2k h npa h ]`r h ��aGbOdgr8x}�Rd2k8q`��aGbOd�_cxOr{´¯a h t=d�vO_Gdok h npa h ]urV¨

� bOd��Rdga!]9\UaGdgt=vOjlq2aGd2�}j h �RaGd2k h r � q2|Ojmd5½{¨ ½�_Gdo��xOj³a��V| dongq9x}�Rd KZh |O|}]`rs�ix}��do�¢acdgtwvOjüq9aGdo��]9\
ÐW��Ò6!xÓ z Ð8!�Ó z q9rsk ÐJÓ,© h aGb%��xO|FaGdgtwvFjlq9acd2� h r8d2qun¶b8aGd?twvOjlq2aGd�¨ � bOde�RxO|OaGd?twvOjlq2aGd2��x}��d�acbOd
n�b}q9_Eq`npacdg_ h ��a h ng�X@*q9rsk %���ÛHÙ�!m+^bO]2©Mj³]`rOfeq9r=q9vFvOj h ngq9a h ]`r*bsq`��dg§�d2npxOacd2k - ¨ � r/aGb h ��n¶bsq9vOacdg_ z
©�d�x}��d�aGbFd�x}��d?_ z d?§{d2n®xOa�q2|Ojmd z q2r}k·rO]�k�d2��n¶bsq9_�qunpaGd?_ h �Ra h ng��|OxOa�rO]ua�aGbOd�_GxFrOr h rFf,a h twd�¨ � r
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]`rFd,qu�G�RxOtwd2��aGbOd�j³]`f¿q9_ h aGbOt h n�tw]�k{dgj}\^]`_�aGbFd�npxOt/xOjlq2a h ��d�k h ��aG_ h |OxFa h ]ur z acb h ��do¬�x}q2a h ]`r h �



»`¾
� e������ 	�
� 	� � ¨

� bOde��donp]`r}k8aGd2n�bOr h ¬�xFd
x}�Rd2��aGbOdenp]ur}k h a h ]ur}q9j!qg��dg_Eq9f`d�j h \^d?a h t=d

� º jSÅ�Æle
jm]`f�� º jSÅ�Æ7j³]`fbe

© h acb�� º jSÅ v���� ��� � À�� 	���� � � ¨
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_Gd h twvOj³dgt/dpr�aGd2k�CZ]9©�rFd y 7Þ��aGd2n�bOr h ¬�xFd�qu�ik{do�Gnp_ h |}d2k h r]qÂ~gë r�q9r}k�x}��d2k�b h ��aGd2n�bOr h ¬�xFdi]ur,]`xF_
©�]u_Gª�jm]¿q`kO�®¨ � bOd
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\^]`_�]urOd��Rd2np]`rsk�¨ � bOd�kFq9a�q���bO]2©Z�iacb}q9a�]2\C
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|}dgaGacdg_Zv d?_�\^]`_ct8q9rsnpd h r>fudgrOdg_Eq9j z q9r}k>acbOd,acdgtwvOjüq9aGde�Rdga���\^]`xOrsk>| y ]`xF_
f`d?rOdga h n*q9j³f`]`_ h acbOtÐv}dg_R\^]`_Gt�¼¿»·ac]>ë2¼8v d?_�npdgr�a�|}dgacaGdg_�aGbsq9rôC
]2©�rOd y 7 ��|}d2��a�vO_cd2k h n®aG]`_E�p¨
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t h r h t h	� d?�VaGbOd�d?_G_G]u_A\^]u_VÁG]`|s�A]9\3q2jmj}_GxFrOr h rFf*a h t=d2�¢©�b h jmdZ©�d�np]`r}n®dgr{ac_�q2aGdZ]`r8qungnpxO_Eq9aGd?j y
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v}dg_�\^]u_Gt h rOfZq
©Pd h fub{acd2k�qo��d?_�q9fud z ]`_3q
v}]`j y rO]ut h q2j�_Gdgfu_Gd2�c� h ]urV¨ � ��dg_E��]ur*q9jü��] h r}n®]`_Gv}]u_�q9acd2�
\^d2q2aGxO_cd2�4]2\�acbOd>t¦q`n�b h rOdo��_GxFrOr h rFf@aGbOd q9vOvOj h ngq2a h ]`r}� h r{ac]7acbOdw\^d2q9acxO_Gd8��d2npac]`_E�,]9\�acbOd
q9vFvOj h ngq9a h ]`rs�p¨ � b h ��q9jmj³]2©Z��b h �RaG]`_ h ngq2jV_GxOr8a h twd2��]ur>]`rFd�t¦q`n�b h rOdZaG]*|}d�x}�Rd2k·ac]*vO_Gd2k h npa
aGbFd�d?§{d2n®xOa h ]`rwa h twd2��]2\Pq9vOvFj h n?q9a h ]`r}��]ur@q2rO]`acbOdg_g¨
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dg§�vO_Gdo�G�,]`xF_*aGd2n�bOr h ¬�xOd¦q`�/q@k h±À dg_cdgr{a*t=dgaGbO]�k@\^]`_=k{dp¸}r h rOf¤k h ��a�q2r}npd h rôaGbOd%��vsq`npd%]9\
b h ��aG]u_ h ngq9j5q9vOvOj h ngq2a h ]`r}�eq9r}kµrO]ua,b}qg� h rOf q·¸}§{dok7�uq9jmxFd#\^]`_�� z |OxOa/np]ur}� h k{dg_ h rOf q9jmjPq2v{´
vOj h ngq2a h ]ur}�
© h aGb h r@q8npdg_ca�q h r@k h ��aEq9r}npd¿¨ 	 d/q2jl��]%k{]=rO]`a�v}dg_�\^]u_Gtú©�d h f`b�aGd2k%qo��d?_�q9fud2�
]u_
_Gd?f`_Gdo�G� h ]`r}�,©�bFdgrXnp]utwvOxOa h rOf8vO_cd2k h n®a h ]ur}�p¨ T _G]ut�acbOdw_Gdo��xOj³a���vF_Gd2�Rdgr{acd2k@| y ��q9v}quk h q z
aGbFd2��d�©Pd h fub{a h rOfeaGd2n�bOr h ¬�xFd2��np]`xOjükwv ]¿�G� h |Oj ywh twvF_G]2��d�aGbOd�v d?_�\^]`_ct8q9rsnpd�]9\3]`xF_�_GxOr{´¯a h twd
vO_cd2k h n®a h ]urµaGdon¶bOr h ¬�xOd�¨µBZrO]`acbOdg_/k hÂÀ d?_Gdgr}n®d h �,acbOd%q9tw]uxOr{a*]2\�a h twd h a*aEq9ª�d2�,ac]7t¦q9ª�d
q7vO_cd2k h npa h ]`rV¨ � ]ônp]`twvFxOaGd%q7vO_cd2k h npa h ]`rXx}� h rOf¤aGbOd��MrOd2q9_cd2��a/rOd h f`b�|}]`_��=q9jmfu]`_ h aGbFt z
h a�aEq9ª�d2� �C+�§�+ Ì])�jm]ufb§ -W- a h t=d,©�bOdg_cdxÌ h ��r�xOt/|}dg_
]2\�\^d2q9acxO_Gdo�
x}��dok7aG]%k{d2�cnp_ h |}d#d2qun¶b
q9vFvOj h ngq9a h ]`rôq9rskl§ h ��aGbOd*r�xOt/|}dg_�]9\5v}] h r�a�� h r@acbOd#b h ��ac]`_ h ngq2j�kFq9a�q2|}q`�Rd�¨8B�a�©�]u_���a zih \
©�dex}��d/q=ngq9acdgf`]u_ y acb}q9a�np]`r�a�q h r}��q2jmj3q9vOvFj h n?q9a h ]`r}� z ]`xF_�aGd2n�bOr h ¬�xFd�aEq9ª�d2�!�m+�§ - a h twd�ac]
\^]`_ct�q*vO_Gd2k h npa h ]`r¦� h rsnpd�©�d�x}�Rd*q*np]ur}��aEq9r�a
r�xOt/|}dg_�]2\�acdgtwvOjüq9aGdo�AaG],\^]u_Gt�n?q9aGd?f`]`_ h d2�®¨

� bOd � dgaR©�]u_Gª 	 d2q2aGbOdg_  d?_G� h npd~+ �
	êx- qèë`º�r h ��q9rO]uaGbOd?_�dg§Fq9twvFjmd�]2\!q�vO_c]2ÁGd2npa�aG]�x}�Rd
��aEq9a h ��a h ngq2jVaGd2n�bOr h ¬�xFd2��aG]*\^]`_Engq`�Ra
vO_c]`v}dg_ca h do��]2\P� y ��acdgt8�p¨ � a�©�qu�
]`_ h f h r}q9j³j y aEq9_cf`dgacd2k·ac]
vO_cd2k h n®a h rFf
rOd?a�©P]`_cª�v}dg_�\^]u_Gt8q2r}npd�|FxOa h a�n?q9r/q9jü��]�|}d�x}�Rd2k�ac]�vO_cd2k h n®ai]uaGbOdg_!vO_c]`v}dg_Ga h d2�!]9\
� y ��acdgt8���Rx}n¶b%qu��q9vOvFj h n?q9a h ]`r%dg§{donpxOa h ]`rwa h twdo�p¨ � bOdg_Gdeq2_Gd*�Rdg��dg_Eq9j!k hÂÀ d?_Gdgr}n®d2��|}dgaR©�dgdgr
aGbFd@vO_Gd2k h npa h ]`rYacd2n�bOr h ¬�xOd2�*]9\²aGbOd �Z	ê q9r}kY]`xO_8©P]`_GªU¨ Tih _��Ra z k h±À dg_Gd?r{a8�Ra�q2a h �Ra h ngq9j
aGdon¶bOr h ¬�xOd2�,q2_Gd%x}��d2kU¨  donp]`r}k z aGbOd �
	êôh �,aEq9_GfudgaGdokäaG]¤vO_cd2k h n®a h rFf¤q7n�b}q9_Eq`npacdg_ h ��a h n
©�bOdgr�f h ��dgr�q7b h �RaG]u_ h n?q9jZa h t=d8��dg_ h d2�,]2\��uq9j³xOd2�4\^]u_#acb}q9a8n�b}q2_�q`n®aGdg_ h ��a h n`¨ � awk�]�d2�#rO]ua
q9acaGdgt=vOa
ac]wx}�Rd,]`acbOdg_�n�b}q2_�q`n®aGdg_ h ��a h ng��aGbsq9a�t8q y |}d/qg�uq h jlq9|Fjmd�\^]u_�aGbFd/kOq9aEq h r@acbOd,©5q y
aGbsq9a�©�d�k{],ac]*aG_ y aG]�¸}r}kwaGbFd�|}d2��a�b h ��ac]`_ h ngq9jUkOq2a�q,v}] h r{aE��aG]*x}�Rd�aG],\^]u_Gtûq�vO_cd2k h npa h ]`rV¨
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� b h ��t8q y j h t h a
acbOd/v d?_�\^]`_ct8q9rsnpd#]2\ZaGbOd �
	ê vO_Gdok h npa h ]ur}� h rXnpd?_Ga�q h rôngq`�Rd2� z ��x}n�bôq`�
vO_cd2k h n®a h rFf>q2vOvOj h ngq2a h ]urµdg§�d2npxOa h ]ur7a h twd z ©�bOd?rµaGbOd?_Gd h � h r�\^]`_Gt¦q9a h ]`rôqg�`q h jüq9|Oj³dwaGb}q2a h �
rO]ua
x}�Rd2kw| y aGbOd �
	ê ¨

¨�G�" © $��.�@02&P.A0? #)@��02) © $�(*&�.�02&��

� bOde��doq9_�n�bOd2��©Pd�v}dg_�\^]u_Gtwdok h r8vO_cdg� h ]`x}���Rd2npa h ]`rs��dg�uq9jmxsq9aGd�q4acdgtwvOjüq9aGd���d?a�x}� h rOf/q9j³jV]9\
aGbFd*q9vFvOj h ngq9a h ]`rs� h r q#©�]u_Gª�jm]�quk@q9r}k>acbOd*dg_c_G]`_ h �Z_Gdgv}]`_caGd2k8©�bOdgr@vO_cd2k h npa h rOf#acbOd*�cq9twd
��d?a�]9\�q9vOvOj h ngq2a h ]`r}�®¨ � b h ��k{]�d2��rO]`a�t8q2a�n�b8©�b}q9a�b}q2vOv}dgr}� h r@vO_�qunpa h npd�¨ � r@vO_Eq`npa h npd z q
aGd?twvOjlq2aGdP��d?a h �in�bO]��Rdgr*x}� h rOf��R]`twd�r�xOt/| d?_V]9\q9vOvFj h n?q9a h ]`r}�VaGbsq9a�b}qg��d5q9jm_cd2q`k y d?§{d2n®xOaGd2k
q9rsk>aGbOdeaGdgtwvFjlq9acd���d?a h ��acbOdgr>xs��d2k8aG]wvO_cd2k h npa�aGbOde_GxOr%a h twd2��]9\Aq9vOvOj h ngq2a h ]`r}��aGb}q2a�q9_cd
��xF|Ot h acaGd2k h rµacbOdw\^xOaGxO_cd�¨ 	 d>n�bO]¿��d8aGb h �*q9vOvF_G]�qun¶bX\^]`_/�Rdg��dg_�q2j�_Gd2qu��]ur}�p¨ Tih _E��a z aGb h �
h ��acbOd*�cq9twd�vO_G]�npdok{xO_Gdex}��dok¦| y C
]2©�rOd y ©�bFdgr8bOd*ngq2jlnpxFjlq9acd2kwnpxFt#xOjüq9a h ��dZk h ��aG_ h |OxFa h ]ur
\^xOr}n®a h ]ur}��q9rsk·©�d�©�q9r�aGdok·q*k h _Gdonpa�np]utwv}q2_ h �R]`r8aG]*b h ��©�]u_GªU¨  d2np]ur}k z k{d?aGdg_ct h r h rOf�acbOd
]`vFa h t¦q9j3q9tw]uxOr{a�]9\Zb h ��aG]u_ y aG]>xs��d*©�bOdgrô��doq9_�n�b h rOf%q9r}k@bO]2©ájm]urOf8aG]8x}��d=qwaGdgt=vOjlq2aGd
��d?a�k�_�q9t¦q9a h ngq9j³j yeh r}np_cd2q`�Rd2��aGbOd�q9t=]`xOr�a�]9\!a h twd h a�a�q9ª�do�«ac]�¸}rsk#aGbOdZaGd?twvOjlq2aGdZ�Rdga���aGb}q2a
��bF]`xOjük·|}d�x}��d2kwac]#vO_cd2k h npa�q2vOvOj h ngq9a h ]ur·_cxOr>a h twdo�p¨

� rwaGb h ���Rd2npa h ]`r z ©Pd�vO_Gdo��dgr�a�vO_cd2k h npa h ]`r/v d?_�\^]`_ct8q9rsnpd
_cd2��xFjma���\^]`_PaGbOd�B ��Q ©�]u_Gª�jm]�quk
©�bOdgrYç z ~®¼ z ]u_/º`ð¤kOq y �,]2\ekOq9aEq7q2_Gd%��doq9_�n�bOd2k¤]9��d?_,aG]@¸}r}kµacdgtwvOjüq9aGd=��d?a��/q9r}kµaGbFdgr
aGbFd2��d�acdgtwvOjüq9acdZ��dgaE��q9_cd�x}�Rd2k#aG]*vF_Gd2k h npa�_GxOr=a h t=d2�¢\^]`_Zç z ~p¼ z ]u_�ºuð*kOq y �®¨ � b h ��vO_G]�npdo�G�
h ��_cdgv}d2q9acd2k¦\^]u_�dg��dg_ y vO_cd2k h npa h ]`r h r�aGdg_c�uq9jV�R]#acb}q9a�q9j³j!q9vOvFj h n?q9a h ]`r}��d?§Onpd?vOa�acbO]��Rd h r8acbOd
¸}_E��a8ç z ~®¼ z ]`_=º`ðµkFq y vO_Gd2k h npa h ]`r h r{acdg_G�uq9jZq2_Gd%vO_Gd2k h npacd2k�¨ 	 d%��doq9_�n�bä\^]u_#acdgtwvOjüq9acd2�
x}� h rOf=q4fudgrOdga h n�q2jmfu]`_ h aGbOt ��d2q2_�n�b>q2r}k h r}��d?_Ga�aGbFd*kOq2a�q*aGb}q2a
©5q`��aG_�q h rOdok¦]2��dg_ h r�aG]*acbOd
b h ��aG]u_ h ngq9j3kOq9aEq9|}qu��dw|}dp\^]u_Gd*vO_cd2k h npa h ]`r}��|}dgf h rV¨ � bFd*v d?_�\^]`_ct8q9rsnpd�\^]u_��uq9_ h ]`x}��ac_�q h r h rFf
��d?aZ� h	� d2��q9r}k8x}�Gq2f`dea h t=d2��q9_Gde�RbO]2©�r h r � q9|Oj³de½{¨m~®¼O¨
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� q9|Oj³d�½{¨³~p¼Fï S dg_R\^]`_ct8q9r}n®d�]9\}]uxO_�_cxOr{´¯a h t=d�vO_Gdok h npa h ]ur�acd2n�bOr h ¬�xOd2��]ur,acbOd�B ��Q ©�]u_Gª�jm]�quk
© h acb%k h±À dg_cdgr{aPaG_Eq h r h rOf=��dgaZ� h	� do��q9r}kwjmd?rOf`acb}��]2\�xs��d�¨

� _�q h r h rFf Q dgrOf`acb ��h twdZ]9\ � ��d I d2q9r S _Gd2k h npa h ]`r
+�kOq y � - +¯kOq y � - � _G_c]`_C+�t h r{xOacd2� -
q2jmj q9j³j ½9¼F¨ º`ð
ç ç ½�ç¿¨ ð`�
~p¼ ~®¼ ¼�¾�¨ ð`ë
º`ð ºuð ½`ð�¨ ¼�½

� bOd�¸}_��Ra�_c]9© h r=aGbOd�aEq9|Oj³d���bF]9©Z��acbOd�v}dg_R\^]`_Gt¦q9r}npd�©�d�qun¶b h dg��d2k,©�bOd?r·©Pd���doq9_�n�bOd2k
\^]`_!aGd?twvOjlq2aGd2��]2��dg_VacbOd�d?r{a h _Gd«B ��Q ©P]`_Gª�jm]¿q`k*q2r}k�acbOdgr,xs��d2k�aGbOd2�Rd�acdgtwvOjüq9aGdo��aG]ZvO_Gd2k h npa
q9vFvOj h ngq9a h ]`r*_cxOr/a h t=d2�\^]u_�aGbOd��Gq2twd�q2vOvOj h ngq9a h ]ur}�p¨ N ]utwv}q9_ h rOf�aGb h �«v}dg_R\^]`_ct8q9r}n®d�aG]�acbOd
kOq2a�q h r=aGbOd�_cd2��aP]9\3aGbOd�a�q9|Fjmd��Rdgdgt8�iac] h r}k h ngq2aGdZaGb}q2a�©�d�f¿q h rFd2kwq9a�j³d2q`�Ra�q2r7~u~�v}dg_�npd?r{a
|}dgrOdp¸sa h rwv}dg_R\^]`_Gt¦q9r}npd�| y ��d2q2_�n�b h rFf*]9��d?_�aGbFd�dgr�a h _cd�©�]u_Gª�jm]¿q`kwaG],¸}rsk¦]uxO_�aGd?twvOjlq2aGd2�®¨
� ]2©�d?��dg_ z acbOdg_cd/q9_Gd=a�©P]w\¯q`npac]`_���acb h ��kOq2a�q>k�]�d2��rO]ua*�RbO]2©�¨ Tih _E��a z acbOd#t=]���a�q`ngnpxF_�q9acd
vO_cd2k h n®a h ]ur}�ib}q2vOv}dgr/aG]�]�ngn®xO_�q9a�acbOd�|}dgf h rOr h rFf�]2\UaGbOd�©P]`_Gª�jm]¿q`k�¨ ¿h r}npdPaGbOd?_Gd h �irO]ekOq2a�q
|}dp\^]`_cd,acbOd/��aEq9_GaZ]9\PacbOd,©P]`_Gª�jm]¿q`k>ac]8��d2q2_�n�b>]2��dg_ z vO_Gd2k h npa h ]`rs�
ngq2rOrO]ua�|}d,t8quk{d*q2a
acbOd
��aEq9_ca�]9\PaGbFd,©�]u_Gª�jm]¿q`k@q9rsk>aGbOdg_cdp\^]`_cd*q2_Gd,rF]`a h r}np]`_cv}]`_�q2aGd2k h r�aG]/aGbFd,rOdg©�twd2q9r%dg_G_c]`_E�
vO_cd2��dgr�aGdok>bOdg_Gd¿¨  d2np]`rsk z ©�d=q9_Gd/]`rFj y n®_Gd2q2a h rFf>q8b h �RaG]u_ h n?q9j�kOq2a�q2|}q`�Rdwx}� h rOf8aGbOd=kOq2a�q
\^_G]ut�aGbOd h r�aGd?_G�uq9j�acb}q9a�©Pd#ac_�q h rOd2k@]2��dg_g¨ � \5©�d*x}�Rd2k7q2jmj�]9\5aGbOd/b h ��aG]u_ h ngq9jPkOq2a�qwxOvµac]
aGbFd�d?r}kw]9\3aGbOd�aG_Eq h r h rOf/�Rdga z ©�d�t h f`b�a�qun¶b h dg��dZtw]`_cd�q`n?npxO_�q2aGd�vO_cd2k h n®a h ]ur}�p¨ � bOd2�Rd�aR©P]
\¯q`n®aG]`_E� h r}k h ngq9acd*aGb}q2a�aGbOd=q`k{�uq2r{aEq9f`d=©�d*f�q h rOdok¹| y ��d2q2_�n�b h rFf#\^]`_�aGd?twvOjlq2aGd2��]2��dg_�acbOd
dgr�a h _Gd�©P]`_Gª�jm]¿q`k h ��jmdo�G�Aacb}q9r h aZq2vOv}d2q9_E� h rwacbOd�a�q2|Ojmd�¨
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' d�bsqo��dek{do�Gnp_ h |}d2kwq*rO]2��dgj�acd2n�bOr h ¬�xOd
\^]u_�x}� h rOf/b h �RaG]`_ h ngq2j h r{\^]u_Gt8q2a h ]`rwac]#vO_cd2k h npa�acbOd
_GxFrMa h twd2�,]2\�v}q9_Eq9j³jmdgj�q9vOvFj h n?q9a h ]`r}�®¨)(
xF_#acd2n¶bFr h ¬�xOd h �4ac]Xk{dg_ h ��d8q7vF_Gd2k h npa h ]`rµ\^]`_¦q
ÁG]`|X\^_G]ut÷aGbOd8_cxOrMa h twd2��]2\�vO_Gd?� h ]`x}��ÁG]u|}�
ÁGxsk{f`d2k�� h t h jüq9_�| y q>aGdgtwvFjlq9acdw]9\�ª�d y ÁG]u|
n�b}q9_Eq`npacdg_ h ��a h ng�p¨+*�bOd,rO]2��dgj³a y ]9\�]uxO_�q2vOvO_G]¿q`n�b@j h d2� h r%aGbOdex}��de]9\5��d2q2_�n�b>acd2n¶bFr h ¬�xOd2��ac]
¸}r}k/aGbOd�|}d2�Ra�acdgtwvOjüq9aGdo�p¨ ' d�dg§{v}dg_ h twd?r{acd2k�© h aGbwacbOd�x}�Rd�]9\!|}]`acb%q�f`_cdgd2k y ��doq9_�n�b=q9r}k
qwf`dgrFdga h n#q2jmf`]u_ h aGbOt��Rd2q9_En¶b>\^]u_,aGb h ��vOxO_cv ]¿��d z q9r}k¤©�d,\^]`xFr}k7aGbsq9a�aGbOd/f`d?rOdga h n*��d2q2_�n�b
v}dg_�\^]u_Gt8�,|}dgacaGdg_*\^]`_/dg��dg_ y ©�]u_Gª�jm]¿q`kMq2r}kä¸}r}kF�4acdgtwvOjüq9aGdo��aGbsq9aw_cd2��xOj³a h r�vO_Gd2k h npa h ]`r
dg_c_G]`_E�i]9\ º`��aG]�»9¼�v}dg_�n®dgr{aV]2\Utwd2q9r�_cxOr*a h twd2� h r�\^]uxO_���xFv d?_�np]utwvOxOacdg_�n®dgr{acdg_V©�]u_Gª�jm]¿q`kO�®¨
*�bOd�fu_Gdgd2k y ��doq9_�n�b,¸}r}kF�«acdgtwvOjüq9acd2��aGb}q2a�_Gd2�RxOjma h r*vO_cd2k h npa h ]`r,d?_G_G]u_���]9\½u¾�ac]eë`»�v}dg_�npd?r{a
]9\5twd2q2r>_GxFr7a h twd2�®¨ T xO_GacbOdg_Gt=]`_Gd z acbOd2��d*acdgtwvOjüq9acd2��vF_G]2� h k{d,t=]`_Gd²q`ngn®xO_�q2aGd/_GxOr{´¯a h twd
d2�Ra h t¦q9aGdo�«acb}q9r=aGbOd�acd2n�bOr h ¬�xOd2��]2\�]uaGbOdg_P_Gd2�Rd2q9_En¶bFdg_��®ïi©�d�q`n�b h dg��d�t=d2q9r/dg_G_c]`_E�AaGbsq9aZq9_cd
º{~eaG]8ë�~,v}dg_�npd?r{a�j³]9©Pdg_�dg_c_G]`_�aGb}q2r>aGbF]���d*]u|Oa�q h rOdok·| y¹KZh |O|}]`r}��q2r}k>¼�»/aG]8ë2¼wv}dg_�npd?r{a
jm]2©Pdg_�dg_c_G]u_
acb}q9r%C
]2©�rOd y ¨
' dw¸}rskäaGbsq9a/x}� h rOf7xs��dg_/f`x h kOq9rsnpd h rXaGbOdw\^]u_Gt ]9\�xs��dg_R´R�Rv don h ¸}dok t¦q9§ h t/xOtÐ_cxOr

a h twd2��©�bOdgr>v}dg_R\^]`_ct h rOf*vF_Gd2k h npa h ]`r}��_cd2��xFjma�� h r q#� h fur h ¸Un?q9r�a,~?�#v}dg_�npd?r{a�ac]#¼¿ð#v}dg_�npd?r{a
h t=vO_G]2��dgt/dgr�a h r*v}dg_�\^]u_Gt8q2r}npdA\^]u_�aGbFdZB
_Gfu]`rOrOdZq2r}k N ]`_GrFdgjmjO©P]`_cª{j³]�q`kF�p¨,*�b h ����xOfuf`d2�RaPq
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û���÷�ý=öô.÷LþMÿ1ñ.ð�ÿ1ô>÷Lùmú|ó�� Â þÀ	Iú��M÷Lÿ�õk÷Lô��4��õ:úiõk÷<���&öMó.ó�ð�ùmúiô��xö�ôqô���úE	Iúó�ôqõkö��1ô>þmþ]û�ô>÷Lùm÷�Í=ú
ó.ý��úüsð��L÷�ÿ��kûIú=ñ��RþMñ.ù3öÿIýdú&÷�óZô>þPùp÷Lÿ�÷�ùm÷tÍ=úZñ>ð�ÿaø{ô.÷�ùmú,û�ñ>úüa÷�ýrô.÷LþMÿ�ú=ñ>ñ.þMñ�� Â ��ú=ñ>ú��Rþ]ñ>ú>�]õ:ú&ÿ�úDúü
ô.þ6üaúDô.ú=ñ>ùm÷Lÿ�úvõ �Iö�ô!ñ.ð^ÿaø�ô>÷Lùmú�û�ñ.ú|üa÷�ýdô>÷LþMÿIóqö�ÿxü�÷�ÿIóAú=ñ>ô.÷�þ]ÿIóPþ��Gñ.ð�ÿ�ô.÷�ùmúó:ô.þ6ó�úö�ñ[ý��1þ�?Cú=ñ
ô.þqòIÿxüNô���úb	Iúó�ô&ô.ú=ùmû���ö�ô>úkó�ú=ô$ó,ô.þ!ðIó�ú>� Â �^÷�ó&üaú=ûIú=ÿIü^ó�þMÿmô��^úkõ:þ]ñ�����þCöMü�ó:öÿIü_ó>ý��^úüað���÷Lÿ��
ö1�<�]þMñ.÷Lô���ù3ó,õ:úkðxóAú>�,¹�úPðxóAúnþ]ð�ñW�Rþ]ð�ñGõ:þ]ñ�����þCöMü�ó4ñ>úýdþ]ñ[üaúüf�Rñ.þMù�ô���úPF#5 ÞS:Nah��8 Â 8*:Na,�
ö�ÿxü¿:]\H:�8Èa,öñ$ö1�Mþ]ÿÅö�ÿxü ô���úhÞ¹��)öÿIüI	IöMý��Cò��<�:ó>ý��^úüað���÷Lÿ��6ö1�<�]þMñ.÷Lô���ù3ó!üaúó>ýdñ.÷<	Iúü�÷�ÿ
:Cúýrô.÷LþMÿ�2��Lº@�
¹*��ú=ÿmðxóA÷Lÿ���ñ.ð^ÿaø�ô>÷Lùmúkû^ñ.úüa÷cýdô.÷�þ]ÿIó,õ ��÷<�Lúnó>ý���ú|üað��L÷�ÿ����Cñ>ð�ÿaø{ô.÷Lùpúkû�ñ.úüs÷�ýdô>÷Lþ]ÿxó4öñ.úvö1�cóAþ

ù3öMüaúGö�ô&üa÷nAWú=ñ.ú=ÿsô�ô.÷�ùmúó��Rþ]ñ,úöMý���ö1�<�]þ]ñ>÷Lô���ùJÉ=ô>ñ$öMýdú&ûIö�÷�ñ��CöÿIü õGúkö�ô>ô.ú=ùpû�ô�ô.þPòxÿIü ô���ú:þMûaø
ô.÷�ù3ö1�sô.úDùmû���öô.ú+óAú=ô[ó�ô>þ!ðIóAú �Rþ]ñ&úöMý��iûIö÷Lñi� Â ��ú#�98��;:�ö����]þMñ.÷�ô���ù�üaþCú|ó4ÿ�þMô4ðxóAúnñ.ð�ÿaø{ô.÷�ùmú
û�ñ>úüa÷�ýrô.÷LþMÿIókõ ��ú=ÿ�ó.ý��úüsð��L÷�ÿ����WóAþ3õ:ú�þ]ÿ��<�1ýdþMÿIóA÷cüaú=ñnô���úmÞ¹���öÿIüJ	IöMý��Cò�����ö1�<�]þMñ.÷Lô���ù3ó
��ú=ñ>ú>���xþMñqô��^úmÞ¹���ö1���Mþ]ñ>÷Lô��^ùK��ö1�<�Zõ+ö�÷�ô.÷Lÿ��höû�û���÷�ý=öô.÷LþMÿIóqöñ.úiû�ñ>úüa÷�ýrô.úü3õ ��ú=ÿ�ú�?CúDñPô���ú
ó.ý��úüsð��L÷�ÿ���ö1�<�]þ]ñ>÷Lô���ù ö�ô>ô.ú=ùpû�ô$ó:ô>þmó�ô$ö�ñ>ôqöÿ1öû�û��L÷cý=ö�ô>÷LþMÿ�¼Rõ ��ú=ÿ�ö�ÿN�3ö�û�û��L÷�ýDö�ô.÷�þ]ÿ6÷�ó:ú=ÿaø
�Cð�ú=ð�úüiþ]ñ&òIÿ�÷có���úó$¿� Â ��÷có4þsý=ýrð�ñ$óW	�ú|ý=ö�ðIó�úqô��^ú Þ¹���ö����Mþ]ñ.÷�ô���ù�ÿ�ú=ú|ü�ó,ô.þ òxÿIü_ô��^úqõkö÷LôAø
÷Lÿ��möû�û��L÷cý=ö�ô>÷LþMÿhô��xö�ônõk÷�����ðxóAú�ô���ú
�LúöMóAônõ:þMñ��Á� ��þ]ñnô���ú�	Iö]ý�gò����ö1�<�]þMñ.÷Lô���ùK�^ö1����ñ.ð^ÿ�ÿ�÷Lÿ��
ö�ÿxü~õ+ö�÷�ô.÷Lÿ���öû�û���÷�ý=öô.÷LþMÿIó:öñ.ú!û�ñ>úüa÷�ýrô.úü�õ ��úDÿ�ú�?Cú=ñ&ô��^ú!ó.ý��úüað��L÷Lÿ���ö����Mþ]ñ.÷�ô���ù ö�ô>ô.ú=ùpû�ô$ó
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ô.þpóAô[ö�ñ>ônö�ÿ1öû�û���÷�ý=öô.÷LþMÿ�¼¾õ ��ú=ÿ6öÿ��6ö�û^û��L÷cý=ö�ô>÷Lþ]ÿ3÷có:ú=ÿ��Cð�ú=ð�úü�þ]ñkòIÿ�÷�óQ��úó$¿�
¹�úC�]úDÿ�ú=ñ$öô.úiþMð�ñ!ñ.ð�ÿaø{ô.÷�ùmú�û^ñ.úüa÷cýdô.÷�þ]ÿ1õGþ]ñ��N�Lþ�ö]ü�ób�RþMñ�ó>ý��^úüað���÷Lÿ��mðxóA÷Lÿ���ù~ö1�s÷Lùið�ù

ñ.ð^ÿ�ô.÷�ùmúó!ö]óiñ.ð^ÿaø�ô>÷Lùmúpû�ñ.úüs÷�ýdô>÷Lþ]ÿxó���¹�ú�ÿ^þ]ô.ú6ô��IöôiðIóA÷�ÿ���ù3ö1�s÷Lù�ð�ù�ñ>ð�ÿ�ô>÷Lùmú|ó�õk÷<���
û�ñ>þsüaðIýdú�û�ñ.úüs÷�ýdô>÷Lþ]ÿxókö�ÿIüh÷�ÿIóAú=ñ>ô.÷�þ]ÿIókóQ�L÷��@�aô����3üs÷®AWú=ñ.úDÿaô��Rñ>þ]ù ô���þ�óAú�û�ñ.þsüaðxýdúü�õ �^ú=ÿhô���ú
Þ¹��ßö�ÿIüK	Iö]ý�Cò�����ö1�<�]þ]ñ>÷Lô���ù3óPðIó�ú_þMô���úDñqñ.ð�ÿsø�ô>÷Lùmú�û�ñ.úüs÷�ýdô>÷Lþ]ÿxó��U5Púi?Cú=ñ.ô���ú��Lú|ó.ó���õGúE	Iúdø
�L÷�ú�?Cúnô��IöôPô���úóAú!ñ>ð�ÿaø{ô.÷Lùpúqû�ñ.ú|üa÷�ýdô>÷LþMÿ�õGþ]ñ�����þCö]ü^óPöñ.ú!ñ.ú=û^ñ.úó�ú=ÿaô[ö�ô>÷�?Cúqþ��,ô���ú�û�ñ>úüa÷cýdô.÷�þ]ÿIó
ö�ÿxü�÷LÿxóAú=ñ>ô.÷LþMÿIó:ô��xö�ônõk÷����Á	Iú ù~ö]üaúqõ �^ú=ÿ6ó.ý��úüað���÷Lÿ��iðxóA÷Lÿ��iþ]ô��^ú=ñPñ>ð�ÿaø{ô.÷�ùmúPû^ñ.úüa÷cýdô.þMñ$óg�
¹�ú�ö���óAþ�ðIó�úiö�óAúýdþMÿIümô.úý��ÿ�÷L�gð^úqô.þiòIÿIü3ô���ú
	IúóAônô.úDùmû���öô.úó,ô>þ_ðIó�ú�ô>þiû�ñ.úüs÷�ýdôkñ>ð�ÿ

ô.÷�ùmúóg� ¬ ÿIó�ô.úöMü_þ1��öô.ô>ú=ùmû�ô>÷Lÿ��qô>þ�ùm÷�ÿ�÷Lùp÷�ÍDú4ñ>ð�ÿaø{ô.÷�ùmúPû^ñ.úüa÷cýdô.÷�þ]ÿiú=ñ>ñ.þMñkóAþ�ô��Iöônó.ý��úüað���ø
÷Lÿ���ûIú=ñQ�Rþ]ñ>ù3ö�ÿIýrúi÷�óPù3ö��a÷�ùm÷LÍrúüj��õGú_ûIú=ñQ�Rþ]ñ>ù½ó.ý��úüsð��L÷�ÿ��3óA÷�ù_ð���ö�ô>÷LþMÿIóqö�ÿxü�öô.ô.úDùmû�ôqô>þ
üa÷�ñ.úýdô����3ùm÷�ÿ�÷Lù�÷LÍrúqõkö÷Lôqô>÷Lùmú|ó��q¹�ú�üaþ3ÿ�þ]ô�ö�ô>ô.ú=ùpû�ôPô>þmù3ö��a÷�ùm÷LÍ=úvð�ô.÷<�L÷LÍ|ö�ô.÷�þ]ÿS	�ú|ý=ö�ðIó�ú
ð�ô>÷��L÷�Íö�ô>÷LþMÿ�þMÿ����~ý��Iöÿ��]ú|óÊ?Cú=ñ��3ó���÷��@�aô�����õ ��ú=ÿ1üs÷®AWú=ñ.úDÿaôkô>ú=ùmû��cö�ô.ú�óAú=ô[ókö�ñ.ú�ðIóAú|ü�þ]ñnú�?Cú=ÿ
õ ��ú=ÿ6ö�üa÷®AWú=ñ>ú=ÿsôkó.ý��úüsð��L÷�ÿ���ö1�<�]þ]ñ>÷Lô���ùÆ÷�ó:ðxóAúüj�

#mÐ$å Â½7!Ü,ï1Örë4Ü

±nð�ñU�]þ�ö1�q÷�ÿYô���÷cóiý��Iöû�ô.úDñi÷�ó�ô.þ�÷Lùpû�ñ.þ�?Cú�ô���ú3ûIú=ñ��RþMñ.ù3öÿIýdú3þ1�vô��^ú�Þ¹��£ö�ÿIü±	Iö]ý�Cò����
ó.ý��úüsð��L÷�ÿ���ö����Mþ]ñ.÷�ô���ù~ó�� Â ö�	��Lú^RN�Lº1óQ��þõnó_ô��^ú1û�úDñ��Rþ]ñ>ù3ö�ÿxýdú3þ1��ô���ú�ó.ý��úüað��L÷Lÿ���ö����]þø
ñ.÷�ô���ù~ó4õ ��ú=ÿ6ô���ú�öMýdô.ðIö��Zñ>ð�ÿ3ô.÷�ùmúó:öñ.ú�ðIóAúü3öMóPñ.ð�ÿsø�ô>÷Lùmúnû�ñ.ú|üa÷�ýdô>þ]ñ[ó�� Â ��÷�ók÷�ó:ô���úf	Iúó�ô
ûIú=ñ��RþMñ.ù3öÿIýdúGõ:úvý=ö�ÿiú��sûIúýdô,÷�ÿiúö]ý��ý=öMóAúvö�ÿIü�óAú=ñ�?Cúó,öMó4öÿ_ð^û�ûIú=ñW	�þMð�ÿIü_þMÿmó>ý��^úüað���÷Lÿ��
ûIú=ñ��RþMñ.ù3öÿIýdú>�
Â ö�	��LúËR��ÏÌ_óQ��þõnóyô���ú�ûIú=ñQ�Rþ]ñ.ù~ö�ÿIýdúvþ1�&ðIó�÷Lÿ���ù3ö��a÷�ù_ð�ù�ñ>ð�ÿ3ô.÷�ùmúó:öMóPñ.ð^ÿ�ô>÷Lùmúvû�ñ.údø

üa÷cýdô.÷�þ]ÿIó&÷Lÿmô>ú=ñ.ù3ó,þ���öD?CúDñ$ö1�Múqð�ô>÷��L÷�Íö�ô>÷LþMÿmöÿIümùmúö�ÿ�õkö÷LôGô.÷Lùpú>� Â ��ú!ó.ý��úüsð��L÷�ÿ��!û�úDñ��Rþ]ñ�ø
ù3öÿIýdúqõ ��úDÿhðIó�÷Lÿ���ô���ú!ù3ö��a÷�ù_ð^ù¬ñ.ð^ÿhô.÷�ùmúóGý=ö�ÿ6þ]ÿIýdú�ö��Cö�÷�ÿK	Iú�ýrþ]ÿIó�÷�üaú=ñ>úühöÿhð�û^û�úDñ
	Iþ]ð�ÿxüÌ�Rþ]ñ�ýrþ]ùmûIöñ.÷cóAþ]ÿO��¹*��ú=ÿÅýdþMùmûIöñ.÷Lÿ��hô��^÷�ó�ü^ö�ô$ö1ô.þ1ô���ú6ü�ö�ô[ö�÷�ÿ Â ö1	���úJRN�Lº@�4þMÿ�ú
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Â ö�	��Lú�R���º]Ý�:sý��úüsð��L÷�ÿ��iûIú=ñ��RþMñ.ù3öÿIýdúqðIó�÷Lÿ���öMýdô.ðxö1��ñ.ð�ÿ3ô.÷�ùmúóg�
:sý��úüað���÷Lÿ�� ¾Pô>÷��L÷�Íö�ô>÷LþMÿ Thúöÿ3¹�ö÷Lô Â ÷Lùpú

¹�þ]ñ�����þCöMü F&���]þMñ.÷�ô���ù ¼¾ûIú=ñ$ýrú=ÿaôr¿ ¼¾ùm÷�ÿað�ô>úów¿
F#5 Þ Þ¹�� c·N� µ12 Ê º@� Ì]·F#5 Þ dkö]ý�gò��� cCº@� ·12 º�2CÌN�§2GR
8 Â 8 Þ¹�� RBRN�Lº À º]º@�Lº�R
8 Â 8 dkö]ý�gò��� RBRN�Lº À Ì]cG�Lº]º
:]\H:�8 Á R Þ¹�� 2�º@�Lº�2 º�2��§2 À:]\H:�8 Á R dkö]ý�gò��� 2�º@�Lº�2 Ìaº@� Á]À:]\H:�8 Á]Ê Þ¹�� 2 Ê �®c Á Ê � À ·:]\H:�8 Á]Ê dkö]ý�gò��� 2 Ê �®c Á º=·N�§2CÌ

ý=öÿhó�ú=ú!ô��Iöôkô���ú!ù3ö��a÷�ù_ð^ù»ñ>ð�ÿhô>÷Lùmú|ó4öñ.ú�ö�ÿ3÷�ÿIö]ý=ýrð�ñ$öô.ú!û�ñ.ú|üa÷�ýdô>þ]ñ�	�ð�ôkô��^÷�ó;�{ö]ýrônüaþCúó
ÿ�þMôqö�A�ú|ýdôPô���ú!ð�ô.÷<�L÷�Íö�ô>÷Lþ]ÿ3þ��&ô���ú�ó�÷Lù�ð���öô.úü_ûxö�ñ$ö�����ú���ýdþ]ùpû�ð�ô.úDñ$ó��Wa,ñ>úüa÷�ýrô.÷Lÿ��iñ.ð�ÿ6ô.÷Lùpúó
õk÷Lô���ö]ýdô>ðIö1�&ñ>ð�ÿaø{ô.÷Lùpúóyõ �^ú=ÿ�ó>ý��^úüað���÷Lÿ���ñ.úó�ð��Lô[óP÷Lÿªµ_ô>þhÌ>cmûIú=ñ[ýdú=ÿsôb��þ�õGú=ñqùmú|ö�ÿhõ+ö�÷�ô
ô.÷�ùmúóg��ú��^ýdú=û^ô,÷Lÿ�þ]ÿ�úvý=öMóAúnõ ��ú=ñ.únðIó�÷Lÿ���ù3ö1�s÷Lùið�ù�ñ.ð�ÿ�ô.÷�ùmúó�ñ.úó�ð��Lô[ó�÷�ÿ Ê ûIú=ñ$ýdúDÿaô9��þõ:ú=ñ
ùmúöÿiõkö÷Lô&ô.÷�ùmúó�� Â ��únú�AWúýdô�þ1��ö]ýDýdð�ñ$öô.únñ.ð�ÿsø�ô>÷LùmúGû�ñ.úüs÷�ýdô>÷Lþ]ÿxó�÷có9��÷��@��úóAô9�RþMñ4ô���úPF#5 Þ
õ:þMñ��N�Lþ�ö]ü�õ �^÷�ý�3�Iö]ókô��^úH�cö�ñ��]úó�ôPþ�A�úDñ.úü3�Lþ�ö]üj�
Â ö�	��LúÍR��ÏµPóQ��þõnó³ô���ú:ûIú=ñQ�Rþ]ñ.ù~ö�ÿIýdú�þ1�IðIó�÷Lÿ��nþ]ð^ñZñ>ð�ÿaø{ô.÷Lùpú,û�ñ.ú|üa÷�ýdô>÷LþMÿ ô>úý��ÿ�÷��Cð�ú,õ �^ú=ÿ

ó.ý��úüsð��L÷�ÿ��iõk÷Lô���ô���ú!ô.ú=ùpû���öô.úvóAú=ô[óÍ�RþMð�ÿIüÀ	N�mô���ú�óAúöñ$ý��úó:ô��xö�ônõ:ú=ñ>úqùm÷Lÿ^÷Lùm÷tÍ=÷�ÿ��!ñ.ð�ÿaø
ô.÷�ùmúnû�ñ.úüs÷�ýdô>÷Lþ]ÿ3ú=ñ>ñ.þMñ�� Â ��ú!ñ.ð�ÿaø{ô.÷�ùmúqû�ñ>úüa÷cýdô.÷�þ]ÿ3ú=ñ.ñ>þ]ñk÷�ÿ�ô���÷�óný=öMóAú!÷�ó 	Iú=ô�õ:ú=ú=ÿ~Ì]Ì�ö�ÿIü
º]º Á ûIú=ñ$ýdúDÿaô&þ1��ùpúö�ÿ�ñ.ð�ÿpô.÷Lùpúó��CóQ�L÷<�B�sô����iõGþ]ñ[óAúqô��Iö�ÿmô���úqñ>úóAð���ô$ó&õ ��ú=ÿmû�ñ>úüa÷cýdô.÷�ÿ��!ñ.ð�ÿaø
ô.÷�ùmúó;�RþMñPõ+ö�÷Lô�ø�ô>÷Lùmú!û�ñ>úüa÷cýdô.÷�þ]ÿ4� Â ��÷cóPõ:þMñ$óAú�ûIú=ñ��RþMñ.ù3öÿIýdú�÷cóPüsð�úiô.þ�ùmþ]ñ>ú�û�ñ>úüa÷cýdô.÷�þ]ÿIó
	Iú=÷Lÿ�� ûIú=ñQ�Rþ]ñ>ùmúüj�,�Z÷�ñ$óAôi�]ùmþMñ.ú:û^ñ.úüa÷cýdô.÷�þ]ÿIó�ö�ñ.únù3öMüaúkþ1��ö�û^û��L÷cý=ö�ô>÷Lþ]ÿxóª	Iú��RþMñ.únô���úi�f	Iú��]÷�ÿ
ú��súýdð�ô>÷Lÿ��^ä]öÿIü�ô��^úóAúGû�ñ.úüs÷�ýdô>÷Lþ]ÿxóZüaþvÿ�þ]ô9�xöD?Cú&÷�ÿ��Rþ]ñ>ù3ö�ô>÷Lþ]ÿ�ö1	Iþ]ð^ô9��þõ±�Lþ]ÿ��!ö�ÿ�öû�û��L÷cý=ö|ø
ô.÷�þ]ÿ3�xö]ó:ú��súýdð�ô>úüj�9:Cúýrþ]ÿIüj�sùmþ]ñ>úPû^ñ.úüa÷cýdô.÷�þ]ÿIó&öñ.úqù3öMüaúnþ1�,�LþMÿ���ø{ñ.ð^ÿ�ÿ�÷Lÿ���ö�û�û���÷�ý=öô.÷�þ]ÿIóg�
ô��^ú�öû�û���÷�ý=öô.÷LþMÿIó:ô��xö�ôvýdþ]ÿsô.ñ>÷�	�ð�ô>úqô��^úH�cö�ñ��]úó�ôPú=ñ>ñ.þMñ$ó:ô.þ�ô��^ú ùpúö�ÿmúDñ.ñ.þMñ$óg�
¹*��ú=ÿ�ó.ý��úüað���÷Lÿ��iðxóA÷Lÿ��_þMð�ñPñ>ð�ÿaø{ô.÷�ùmúPû^ñ.úüa÷cýdô.÷�þ]ÿ3ô.ú|ý���ÿ^÷��Cð�ú>�aô���ú!ùmúöÿ�õ+ö�÷�ôkô.÷Lùpúó
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üaúýr÷�óA÷�þ]ÿ4��¹�ú1ö���ó�þ�òIÿxüÇô��xö�ôpóAð�û�ûIþMñ.ô.÷�ÿ���ñ.úó�ú=ñ�?Mö�ô>÷LþMÿIó_üsþCúóN÷�ÿIýdñ>úö]ó�ú�ô���úhõ+ö�÷�ôiô.÷Lùpúó



ºMº=·
þ1�+öû�û��L÷cý=ö�ô>÷LþMÿIóy÷�ÿhô���úU�Cð�ú=ð�ú�	��~Ì12mûIú=ñ[ýdú=ÿsôPõ ��úDÿ�º=·�û�úDñ$ýdú=ÿsônþ1�Gô���ú�ö�û�û��L÷�ýDö�ô.÷�þ]ÿIónö�ñ>ú
ñ.ú|óAú=ñ�?]öô.÷�þ]ÿIó,öÿIüf	N�_ºg2B2qûIú=ñ[ýdú=ÿsôZõ �^ú=ÿiÌM·�ûIú=ñ[ýdú=ÿsô�þ1�Wô��^úkö�û^û��L÷cý=ö�ô>÷Lþ]ÿxó,ö�ñ>ú:ñ.ú|óAú=ñ�?]öô.÷�þ]ÿIóg�
Â ��úC��öñ��]ú�þ�?Cú=ñ��^úö]ühõ ��úDÿYÌ]·mûIú=ñ$ýrú=ÿaô!þ��kô��^úmöû�û��L÷cý=ö�ô>÷LþMÿIó!ö�ñ.ú�ñ.ú|óAú=ñ�?]öô.÷�þ]ÿIóq÷�ó!üað^ú_ô>þ
ô��^úÜ:]\H:�8 õ:þ]ñ�����þCöMü�óNô��Iö�ôU�xöD?Cúk?Cú=ñ��^��öñ��]úpùmúö�ÿªõkö�÷�ôiô.÷�ùmúó��6¹�ú3óQ��þõÆô��xö�ôi÷®�nõGú
üaúýrñ.úöMóAúnô���únûIú=ñ$ýdúDÿaô&þ1�Ð�Cð�ú=ð^úü_öû�û���÷�ý=öô.÷LþMÿIó,ô��Iöôký=öÿ�ÿ�þMô�	Iú!üaú��cö��Cúüf	���ö!ñ.úó�ú=ñ�?Möô.÷LþMÿ
�Rñ.þMùÈºD·]·�ô>þSR]·mô���úDÿ1ô���ú�ùmúöÿhõkö÷Lôqô>÷Lùmú!÷�ÿIýdñ.ú|ö]óAú|ób	���ö�ÿªö�?Cú=ñ$ö��]úiþ1� À û�úDñ$ýdú=ÿsôvö�ÿIü
ô��^úqùmúöÿ3üa÷®AWú=ñ>ú=ÿIýdú �Rñ.þMùÎô���ú!ñ.ú��Cð�úó�ô.úüiñ.ú|óAú=ñ�?]öô.÷�þ]ÿ3ô.÷�ùmúnüaúýdñ>úö]ó�úó;	N�C2B2iûIú=ñ$ýrú=ÿaôi� ¬ �
õ:ú�üaú|ýdñ.úöMóAú!ô��^ú�ûIú=ñ$ýrú=ÿaôkþ����Cð�ú=ð�úü3öû�û��L÷cý=ö�ô>÷LþMÿIó:õk÷Lô��hû�ñ>÷Lþ]ñ>÷LôQ�U�Rñ.þ]ù�ºD·]·_ô>þm·iûIú=ñ$ýdúDÿaô
ô��^ú=ÿ3ô���úqùpúö�ÿmõ+ö�÷�ô:ô.÷�ùmún÷LÿIýdñ>úö]ó�úó;	N�3µ@R�û�úDñ$ýdú=ÿsôköÿIü�ô���úqùmú|ö�ÿ3üa÷nAWú=ñ.ú=ÿxýdúqüsúýdñ.ú|ö]óAú|ó
	N� Á c�ûIú=ñ$ýdúDÿaôi�

:CúýdþMÿIüj�:õGúhú�?Mö��LðIöô.ú1ó>ý��^úüað���÷Lÿ��1ô>úý��^ÿ�÷��Cð�úó�ô��Iö�ô3öMó.ó�ð�ùmú3ô��Iöô3ö�û^û��L÷cý=ö�ô>÷Lþ]ÿxó_ý=öÿ
	Iú1ô.ú=ñ>ùm÷Lÿxö�ô.ú|üÇöÿIü�ñ.úó�ô$ö�ñ>ô.úü�öô6öI��öô.ú=ñmô>÷LùmúG� ¹�úhðIó�ú�öÿ�ú��gðxö�ô.÷�þ]ÿ�ô>þ�üsú=ô.ú=ñ>ùm÷Lÿ^ú
ô��^ú�ýdþCó�ôqþ1�Gô.úDñ.ùm÷�ÿIö�ô>÷Lÿ��iúöMý��6ñ.ð�ÿ^ÿ�÷Lÿ��~ö�û�û���÷�ý=öô.÷�þ]ÿ�ö�ÿxühðIóAúiô���úóAú�ýdþCó�ô$óPõ �^ú=ÿ1û�÷�ý�s÷Lÿ��
ö�û^û��L÷cý=ö�ô>÷Lþ]ÿxó�ô>þhô>ú=ñ.ùm÷�ÿIö�ô>ú>�!¹�úiòIÿIü�ô��Iö�ô!ô���úmýrþCóAô�ó���þMð���üK��öñ��Mú����K	Iúpüaú=ô.úDñ.ùm÷�ÿ�úüÀ	N�
ô��^úmöùmþ]ð�ÿsô!þ1�nô>÷Lùmúiô���úmöû�û���÷�ý=öô.÷LþMÿ7�IöMó ú��súýdð�ô>úü�ö�ÿIü�ô���ú�ÿað�ùC	Iú=ñqþ��nÿ�þsüaúó�÷�ôH�xö]ó
ðIó�úüj�j	�ð^ô!ömû�ñ.úüs÷�ýdô>÷Lþ]ÿ6þ]ÿ1ô���ú�ö�ùmþMð�ÿsôPþ��kô.÷�ùmúqô���úiú��súýdð�ô>÷Lþ]ÿS�Iö]ó#��ú��RôPô>þmñ.ð^ÿ�óQ��þ]ð��cü
ö1�cóAþ3	Iú�ýdþMÿIóA÷cüaú=ñ>úüj��±nð�ñvü�ö�ô[ö�óQ��þõnóqô��Iöôqñ.úó�ú=ñ�?Möô.÷LþMÿIóPô��Iö�ô#�xöD?Cú�	Iú=ú=ÿ1ù3öMüaúióQ��þ]ð��cü
	Iúnýdþ]ÿxóA÷�üsú=ñ.úü!õ ��ú=ÿ�üaúDô.ú=ñ>ùm÷Lÿ�÷�ÿ��:õ �^÷�ý�iö�û^û��L÷cý=ö�ô>÷Lþ]ÿxóO�Rñ>þ]ù¬ô���ú �Cð�ú=ð^ú:ô.þ�óAô$öñ.ôi�W�Z÷LÿIö����<�>�
÷®��õ:úiöMó.ó�ð�ùmú�ô��Iö�ôvö�û^û��L÷cý=ö�ô>÷Lþ]ÿxóqý=ö�ÿS	Iúiñ.úó�ô$ö�ñ>ô.úü6ö�ÿIühô���ú=ñ>ú��Rþ]ñ>ú�ñ.ð^ÿaø�ô>÷Lùmú!û�ñ>úüa÷cýdô.÷�þ]ÿIó
þ]ô���ú=ñnô��Iöÿhù3ö��a÷�ù_ð^ù¬ñ.ð^ÿaø�ô>÷Lùmú|óký=ö�ÿS	�ú�ðIóAú|üj��ô���ú�ùmúöÿmõkö÷Lônô.÷LùpúP÷cóPüaú|ýdñ.úöMóAúü3	N� À
ûIú=ñ$ýrú=ÿaô�þ]ÿpöD?CúDñ$ö1�MúqöÿIüiô���únùmúöÿ�üa÷®AWú=ñ>ú=ÿIýdú�	�úDôAõGú=ú=ÿiô���úPñ>ú��Cð�úóAô>úü�ñ.ú|óAú=ñ�?]öô.÷�þ]ÿ�ô.÷Lùpúó
ö�ÿxü�ô��^ú�öMýdô.ðxö1��ñ.ú|óAú=ñ�?]öô.÷�þ]ÿ3ô.÷�ùmúó:üsúýdñ.ú|ö]óAú|ó�	��6º=Ì�2mûIú=ñ$ýdúDÿaôi�
Â þÅó�ð�ùmù3öñ.÷LÍDúE�Rð�ñ.ô���ú=ñi�Põ:ú3òIÿIü�ô��Iöô3÷Lÿ�þ]ð^ñmú=ÿN?a÷�ñ.þ]ÿ^ùmú=ÿsô��&ô���úK	Iúó�ôhó>ý��^úüað���÷Lÿ��

ûIú=ñ��RþMñ.ù3öÿIýdú&õ ��ú=ÿ�ýdþ]ùC	�÷�ÿ�÷Lÿ��Í�gð^ú=ð�÷Lÿ��nó.ý��úüað���÷Lÿ��kõk÷�ô���ñ.úó�ú=ñ�?Mö�ô>÷LþMÿIó³÷có�ö]ý��÷Lúi?CúüPõ ��ú=ÿ�Ý

ä Â ��úDñ.ú�ö�ñ>ú ÿ^þmýdþMÿIóAô>ñ$ö÷Lÿsô$ó:þ]ÿ6õ ��ú=ÿ3ðIó�ú=ñ$óný=ö�ÿ6öMó��3�Rþ]ñnñ.úó�ú=ñ�?Möô.÷LþMÿIó��



ºMº]º
ä 	IöMý��Cò��<�L÷Lÿ���þ1�;�gð�úDð�úümöû�û��L÷cý=ö�ô>÷LþMÿIó:÷�ókó�ð�û�ûIþ]ñ>ô.úüj�

ä öû�û��L÷cý=ö�ô>÷LþMÿIókö�ñ>ú ñ>úóAô[ö�ñ>ô$ö1	��Lú>�

ä ñ>ð�ÿaø{ô.÷LùpúPû�ñ>úüa÷cýdô.÷�þ]ÿIó:ùmþMñ.ú!öMý=ýdð�ñ[ö�ô>ú ô���ú=ÿ3ù3ö��a÷�ù_ð�ù ñ.ð�ÿ3ô>÷LùmúóGö�ñ>ú ðxóAúüj�IöÿIü

ä ñ>úóAú=ñ�?Mö�ô.÷�þ]ÿIóköñ.ú�ýdþ]ÿIó�÷�üaúDñ.úü_õ �^ú=ÿ1ó�ô$ö�ñ>ô.÷�ÿ��3�Cð�ú=ð^úümö�û^û��L÷cý=ö�ô>÷Lþ]ÿxó��

ü3Ð�ü ³1ï3ë4ïS¡&7 é ´U¡Wµ

Â ��ú=ñ>ú3ö�ñ>ú6óAú�?Cú=ñ[ö1�+ö�ñ.ú|ö]ó�þ1�&�Rð�ô>ð�ñ.ú3õ:þMñ���ô��Iöô�ýdþ]ð���ü7	Iú�úi�aû���þ]ñ>úüj�^�Z÷Lñ[óAôi�,ùmþ]ñ>úmýdþMù_ø
û���÷�ý=öô.úü3ô.úý��ÿ�÷L�gð�ú|óPýdþMð���üJ	IúiðIó�úühô.þ6ý��þCþCó�ú_õ �^÷�ý�1ö�û^û��L÷cý=ö�ô>÷Lþ]ÿxóPô.þ3ô.úDñ.ùm÷�ÿIö�ô>ú õ �^ú=ÿ
ÿ�þsüaú|óiö�ñ.ú�ÿ�ú=ú|üaúüJ�Rþ]ñ�ñ>úóAúDñ�?Mö�ô>÷Lþ]ÿxó��K:CúýdþMÿIüj�,õ:úpýdþMð���ü1ú��^ö�ùm÷�ÿ�ú�üa÷®AWú=ñ>ú=ÿsô�ó>ý��^úüað���÷Lÿ��
ö1�<�]þMñ.÷Lô���ù3óg�,¹�ú�ó.ö=õ)÷�ÿI8W�Iöû�ô.úDñ#R�ô��Iö�ônðIóA÷�ÿ���ùmþ]ñ>ú!ö]ý=ýrð�ñ$öô.ú�ñ>ð�ÿaø{ô.÷�ùmúqû�ñ>úüa÷�ýrô.÷LþMÿIó4÷�ÿ
ô��^únó.ý��úüað���÷Lÿ���ö1���Mþ]ñ>÷Lô��^ù3ó³õGúnýdþ]ÿxóA÷�üsú=ñ.úüiüs÷�ü�ÿ�þMô4ÿ^þ]ô&ö��Lõkö��^ó9�LúöMü�ô.þ#	Iú=ô>ô.ú=ñ&ó>ý��^úüað���úó��
Â ��÷cóPó>ö�ùmúqúgA�ú|ýdôPù~öD��þsý=ýdð^ñ ��ú=ñ.úG� Â ��÷�ñ$üj�Iõ:ú�ýdþMð���ümðIó�ú�ô���ú�ó.ý��úüað���÷Lÿ���ö����Mþ]ñ.÷�ô���ùò�RþMñ
ö�û^û��L÷cý=ö�ô>÷Lþ]ÿxóP÷Lÿ�ô���úC�Cð�ú=ð^úiõ ��ú=ÿ�üaú=ô>ú=ñ.ùp÷Lÿ�÷�ÿ��iõ ��ú=ÿªömñ.úó�ú=ñ�?Mö�ô>÷LþMÿ�ý=ö�ÿ^	Iú_ù3öMüaú>�q¹�ú
ýdþMð���ü3ö1�<�Lþõßñ.úó�ú=ñ�?Mö�ô>÷LþMÿIóyô>þE	Iú!ù3öMüaúqþ]ÿ6þ]ñvöD�Rô>ú=ñkô���ú!ô>÷Lùmúnô���ú�öû�û��L÷cý=ö�ô>÷LþMÿ�õGþ]ð��cü�ñ>ð�ÿ
÷®��÷LôGõköMóPó�ð�	�ùm÷�ô.ô.ú|ü_ô.þiô���ú��gð�úDð�ú>�
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fP÷<�B�aø{ûIú=ñ��RþMñ.ù3öÿIýdúpüa÷�ó�ô.ñ.÷<	�ð�ô>úü�ýdþMùmû�ð�ô>÷Lÿ��6þ1�Rô.úDÿ�ñ.ú��Cð�÷�ñ.úó�ý=ö�ñ>ú��Rð��kó�ú��Lú|ýdô.÷�þ]ÿªö�ÿIüÅýdþ]ÿaø
ò��Mð�ñ$öô.÷LþMÿ þ���ýdþMùmû�ð�ô>ú=ñ$óg�:ÿ�ú=ô�õ:þMñ��^ó��köû�û���÷�ý=öô.÷LþMÿ�û�ñ.þMô.þsýdþ@��óg�PöÿIüßö1���Mþ]ñ>÷Lô��^ù3ó�� Â ��úó�ú
ñ.úD�gð�÷�ñ.ú=ùpú=ÿaô[óZüsþ�ÿ�þMônö�ñ.÷cóAúq÷�ÿ_ô>ñ$öMüa÷Lô>÷Lþ]ÿxö1��üs÷�óAô>ñ.÷<	�ð�ô.ú|ümýdþ]ùpû�ð�ô.÷�ÿ����Mõ ��ú=ñ.ú�ýdþ]ÿaò�]ð�ñ[ö�ô.÷�þ]ÿ
û�ñ>þB	���ú=ù3óný=ö�ÿ�ôQ�aû�÷cý=ö1�<����	Iúmö�?CþM÷�üaúüJ	N�hô���ú�ðIóAúiþ��nóAô[ö�ÿIü^ö�ñ$üªüaú��{ö�ð��Lô!û�ñ.þMô.þsýdþ@��óg�Z÷Lÿsô.úDñAø
�{ö]ýrúó��CöÿIüióAþ!þMÿ4� Â ��únó�÷Lô>ðIö�ô>÷Lþ]ÿi÷có,ö1�cóAþ
�Cð�÷�ô.úküs÷®AWú=ñ.úDÿaô�÷Lÿ�ô.ñ$öMüa÷Lô>÷LþMÿIö1���^÷��B�sø�ûIú=ñQ�Rþ]ñ.ù~ö�ÿIýdú
ýdþMùmû�ð�ô>÷Lÿ����Zõ ��ú=ñ>ú3ó��^óAô>ú=ù3ó!ö�ñ>úmðIó�ðIö1�<���^��þ]ùmþ@�]ú=ÿ^ú=þ]ðIó�ö�ÿIü7��úDÿIýdú3ý=öÿ7	Iú6ýdþ]ÿaò�]ð�ñ>úü
ù3öÿaðIö����<�>�£d:ð^ô�÷�ÿ �^÷��B�sø�ûIú=ñQ�Rþ]ñ.ù~ö�ÿIýdú�üs÷�óAô>ñ.÷<	�ð�ô.ú|ü�ýdþ]ùmû^ð�ô.÷�ÿ����nÿ�ú=÷Lô���ú=ñ3üsú��{ö�ð���ô$ómÿ�þMñ
ù3öÿaðIö���ýdþ]ÿsò��]ð�ñ[ö�ô>÷Lþ]ÿ1÷cókö]ý=ýrú=û�ô$ö�	��LúG� \Pú��{öð��Lô[óyþ��Rô.ú=ÿ�üaþ_ÿ^þ]ôqñ>úóAð���ôk÷Lÿ�ö]ý=ýdúDû�ô$ö�	��Lú!ûIú=ñAø
�Rþ]ñ>ù3ö�ÿxýdú>�CöÿIü_ù3öÿaðIö��IýdþMÿaò��]ð^ñ$ö�ô>÷LþMÿ�ñ>ú��Cð�÷Lñ>úóh�Lþõ:øZ�Lú�?Cúi���sÿ�þõ �LúüN�]únþ1��ñ.úDùmþ]ô>úkó��^óAô>ú=ù3ó
ô��xö�ô�ö�ÿÅö�?Cú=ñ[ö1�]úpû�ñ.þ@�]ñ$öùmùmú=ñ�üaþCú|óNÿ�þMôiûIþCó.ó�úó.óg��¹�úpÿ�ú=úü�öÿ â�ã�ðiÞ>ñgíUßBáZâ�Þ>ã�yQñgâ�ÝBzYöûaø
û�ñ>þCö]ý�mô>þ�ýrþ]ÿaò��Mð�ñ$öô.÷�þ]ÿ3÷Lÿ�õ ��÷�ý�püaúýd÷cóA÷LþMÿIó,öñ.úqù3öMüaú!¼¾õ �^ú=ô���úDñ:öôkýdþMùmû�÷<�Lúdø{ô.÷�ù_ú>����÷Lÿ��Cø
ô.÷�ùmú>�,þMñmñ.ð�ÿsø�ô>÷Lùmú]¿P	Iö]ó�úü�ð�ûIþ]ÿ�÷�ÿ��Rþ]ñ>ù3ö�ô>÷LþMÿ�ö�	Iþ]ð�ô3ô��^ú1óAô>ñ.ðIýrô.ð�ñ>ú1ö�ÿxü�óAô[ö�ô>ú1þ1�!ô���ú
ó��^óAô>ú=ùÆþMÿhõ ��÷cý��3öiû�ñ>þB�]ñ[ö�ù ÷�ó:ô>þiñ.ð�ÿO�

FPÿ3ú��^ö�ùmû���úÊ�Rñ>þ]ùÆô���ú ¬ ø�¹^F9X)ÿ�úDôAõGþ]ñ��a÷�ÿ��iú��sû�úDñ.÷Lùpú=ÿaô�÷�����ðIóAô>ñ$öô.úóGóAþ]ùpú þ��,ô���ú�üa÷®��ø
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ºMº=µ
òWýdð��Lô.÷�úó:öMó.ó�þsýd÷�öô.úü3õk÷Lô��pô���ú�ýdþMÿaò��]ð^ñ$ö�ô>÷LþMÿhþ1�Ð��÷<�B�aø{ûIú=ñ��RþMñ.ù3öÿIýdú!üa÷cóAô>ñ.÷�	^ð�ô.úü3óQ��ó�ô.ú=ù3óg�
Â ��ú ¬ ø�¹^F9X�õköMó!ýdþ]ùmûIþ�óAúü1þ1�nù3öMó.ó�÷�?Cú��<�mûIö�ñ[ö1�<�Lú��&ýrþ]ùmû�ð^ô.ú=ñ[ó���õ:þMñ��^óAô$öô.÷�þ]ÿIóg�,ö�ñ[ý��^÷�?Mö1�
óAô>þ]ñ[ö1�]ú�ó��^óAô.úDù3ó��Mö�ÿIüU?s÷�óAðxö1�L÷�Íö�ô>÷LþMÿ�üaú�?s÷�ýdúóG´�ºiR�¸Z� Â ��úó�úPñ>úóAþMð�ñ$ýrúóZõ:úDñ.úk÷Lÿsô.úDñ$ýdþMÿ�ÿ�úýdô>úü
	N�U	�þMô��mô���ú ¬ ÿsô.úDñ.ÿ�ú=ô�ö�ÿIümö!üaú|üa÷�ý=öô.úü3º�R@RfTJ	jÉ|óAúý ¬ a�þ�?Cú=ñWF Â T ÿ^ú=ô�õ:þ]ñ��j� ¬ ÿ_ô���÷�ó,ú=ÿaø
?s÷Lñ.þMÿ�ùmú=ÿsô��Mö�û^û��L÷cý=ö�ô>÷Lþ]ÿxó4ùm÷<�B�sô,ñ.ð�ÿpþ]ÿ3ö�óA÷Lÿ��B�Lúnþ]ñkù�ð���ô.÷Lû��Lú&ûIö�ñ[ö1�<�Lú��WýdþMùmû�ð�ô>ú=ñ$óg�]þ1��ô���ú
ó.öùmúiþ]ñ�üa÷nAWú=ñ.ú=ÿsôqôQ�sû�ú|ó��UFPÿ1þMû�ô.÷�ù3ö1��ýdþ]ùmù�ð�ÿ�÷cýdöô.÷�þ]ÿ6ýdþ]ÿsò��]ð�ñ[ö�ô>÷Lþ]ÿ^�Rþ]ñ�ömûIö�ñ>ô.÷�ýrð���öñ
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ö�ùpþ]ð�ÿsô:þ���÷Lÿ��RþMñ.ù3öô.÷LþMÿmù�ðIóAôW	Iú!ö�?Mö�÷��cö1	���úqô.þ�ó�ú��Lú|ýdôGóAðIý�3ýdþMÿaò��]ð^ñ$ö�ô>÷LþMÿIó����Rþ]ñkú��^ö�ùpû��LúCÝ
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�����S�������@�%���g���qÂ �^únö�û�û���÷�ý=öô.÷�þ]ÿIóZþ��W÷Lÿsô.ú=ñ>úóAô�ô.þqðxóe�Rñ.ú��Cð�ú=ÿsô��<�qþ]ûIú=ñ[ö�ô>úPþMÿ�ö¥�cö�ñ��]úkó>ý=ö1��ú
¼Rú>�§�����B�sð�ÿIüañ>úü�ó&þ1��û�ñ>þsýdúó.ó�þ]ñ[ów¿&öÿIüE�Iö�?Cúvüaú=ù3öÿIüa÷�ÿ��qûIú=ñ��RþMñ.ù3öÿIýdúkñ>ú��gð^÷Lñ.úDùmú=ÿsô$ó��
fPúDÿIýdú>��öÿ�÷�ÿ��Rþ]ñ>ù3ö�ô>÷LþMÿ1÷Lÿ��Rñ[ö]óAô>ñ.ðIýrô.ð�ñ>ú_ù�ðIóAônûIú=ñ.ùp÷Lôqñ[ö�û�÷cü�öMý=ýdúó>ó�ô>þ3�Rñ.ú��Cð�ú=ÿsô��<�
ðIó�úüYýdþ]ÿsò��]ð�ñ[ö�ô>÷Lþ]ÿÅ÷Lÿ��RþMñ.ù3öô.÷�þ]ÿ4� ¬ ô�÷có�ÿ�þ]ô�öMý=ýdú=û�ô[ö1	���úmô.þ�ýrþ]ÿsô$ö]ýrô�ö1óAú=ñ�?Cú=ñH�RþMñ
ú�?CúDñ���÷Lô.úDù1Ý�ý=ö]ý��÷Lÿ���÷�ókñ.úD�gð�÷�ñ.úüÁ�

���g�%���2�����������@�%�9�H�g�����g�qÂ ��ú�÷LÿN�Rñ$ö]ó�ô.ñ>ðIýdô.ð^ñ.úiù�ðIóAô!ó>ý=ö1��úiô.þ���öñ��Mú_ÿsð�ùC	�úDñ$ókþ1�nýrþ]ùmûIþ�ø
ÿ�úDÿaô[ó öÿIü1û�úDñ.ùm÷�ôqýdþMÿIýdð�ñ>ñ.ú=ÿsô!öMý=ýdúó>ó¥	N�hù~ö�ÿN�hú=ÿsô.÷�ô.÷Lú|ó���Fyôqô���úpó.ö�ùpú�ô.÷�ùmú>�I÷Lô[ó
þMñ��Cöÿ�÷LÍ|ö�ô.÷�þ]ÿ�ù_ðxóAôkûIú=ñ.ùp÷LôkúöMó��1üs÷�ó.ýrþ1?CúDñ��mþ��:÷�ÿ��Rþ]ñ>ù3ö�ô>÷LþMÿ4� Â ��úU�sð�ù3öÿ1öÿIühñ.údø
ó�þ]ð�ñ[ýdú�ýdþCó�ô$óh¼Q8�aW¾½ý���ýg�Lúóg�küa÷�óQ��ó�ûIö]ýdúG�yÿ^ú=ô�õ:þ]ñ��±	Iö�ÿIüsõk÷�üaô���¿�þ1��ýdñ.ú|ö�ô.÷�ÿ��ªö�ÿIü
ù3ö÷Lÿsô$ö÷Lÿ�÷�ÿ���÷�ÿ��Rþ]ñ>ù3ö�ô>÷LþMÿ�ù�ðIóAôpö1�cóAþ±	IúK�Lþõ
�b	Iþ]ô��)öôm÷Lÿxüa÷�?s÷�üaðxö1�vóA÷Lô>úómöÿIü ÷�ÿ
ô>þ]ô$ö��%�

�F�����������@������� ±nð�ñW�]þ�ö1�I÷�ó,ô.þ�ó�÷Lùmû���÷®�ø�qô���únüaú�?Cúi�Lþ]û^ùmú=ÿsô�þ1��ô>þCþB�có:ö�ÿxü_öû�û��L÷cý=ö�ô>÷LþMÿIó,ô��Iöô
ðIó�úmü^ö�ô$ömô>þJ�]ð^÷�üaú�ýdþMÿaò��Mð�ñ$öô.÷LþMÿYüaúýr÷�óA÷�þ]ÿIóg�i¹�úiñ>ú��gð^÷Lñ.ú�ömð�ÿ^÷®�Rþ]ñ>ù�ü�ö�ô[ömùmþsüaú��
öMó4õ:úi���^ö]ó:öÿ3ö�û^û��L÷cý=ö�ô>÷Lþ]ÿ�û�ñ>þB�]ñ[ö�ùmùp÷Lÿ��n÷Lÿsô.ú=ñQ�{ö]ýdú!¼ZF#a ¬ ¿e�RþMñGýdþ]ùmùpþ]ÿ�þMûIú=ñ$öô.÷LþMÿIó
þMÿÇô���ú3ü�öô$öhñ>ú=û�ñ.ú|óAú=ÿsô.úüK?s÷�ömô��Iöôiùmþsüaú��Z��±nÿ�ú~ö]óAûIúýrô�þ1�vô��^÷�ó ð^ÿ�÷®�RþMñ.ùm÷�ô��6÷�ó�ö



ºMº1c
ó�ô$ö�ÿxü�ö�ñ[ü�ñ.úDû�ñ.úó�ú=ÿsô$ö�ô>÷LþMÿE�Rþ]ñvü�ö�ô[öiö1	Iþ]ð^ôqýdþMùmùmþMÿ_ñ>úóAþMð�ñ$ýdú|ó��IóAðxý��3öMóyû^ñ.þsýdúó>óAþMñ$ó
öÿIü�ÿ�úDôAõGþ]ñ���óg�

�\�9�9�����Z������� ��� �Z�P� ¹�úqñ.ú��Cð�÷�ñ.únö�ü^ö�ô$ö�ùpþsüaú���ñ>÷�ý�_ú=ÿ^þ]ð��@�mô.þ�ñ.ú=û�ñ>úóAúDÿaô&ñ.úi�Lú�?Mö�ÿsôGóAô>ñ.ðIýwø
ô>ð�ñ.ú&õk÷Lô���÷Lÿ�üa÷�ó�ô.ñ.÷<	�ð�ô>úüqýdþMùmû�ð�ô>÷Lÿ��+ó��^óAô.úDù3ó��4F�ûIöñ.ô>÷�ýdð��cö�ñ�ý��Iö�����ú=ÿ��]ú�÷�ó�ñ.úDû�ñ.úó�ú=ÿsôAø
÷�ÿ���ý��xö�ñ$öMýdô.úDñ.÷�ó�ô.÷cý=óqô��Iöô�óAûIöÿ�þ]ñ��Cöÿ�÷LÍöô.÷�þ]ÿIóg�;�Rþ]ñiú��^ö�ùpû��Lúiÿ�úDôAõGþ]ñ��I	IöÿIüaõk÷cüaô��
	Iú=ô�õ:úDú=ÿ3óA÷�ô.úóg�

�\�#��� �9�Z���9����������� FPÿN��ü�ö�ô[ö�ùmþsüaú��^ô��Iöô:õ:ú�üaúdòIÿ�únõk÷��<��	�ún÷Lÿxýdþ]ùmû��Lú=ô>ú>�#fPú=ÿxýdú>�Cô���úvö1	^÷���ø
÷�ô��6ô.þ6÷LÿIýdþMñ.ûIþ]ñ[ö�ô>úmöMü�üa÷Lô>÷LþMÿIö1�G÷Lÿ��RþMñ.ù3öô.÷LþMÿ1÷�óq÷Lùpû�þMñ.ô[ö�ÿsô��C��þ]ñ!ú��^ö�ùmû���ú>��öÿ�öûaø
û���÷�ý=öô.÷�þ]ÿpý=ö�ÿmðxóAúqô���÷�ó9�{ö]ýd÷<�L÷LôQ�!ô.þiñ>úýdþMñ$ü�óAûIúýd÷tòWýP÷LÿN�Rþ]ñ.ù~ö�ô.÷�þ]ÿ�ö�	�þMð�ôk÷Lô[ó;	Iú��Iö�?s÷LþMñ
¼RþB	Ió�ú=ñ�?Cúü3	IöÿIüaõk÷cüaô��4��ùpú=ùmþ]ñ���ñ>ú��gð^÷Lñ.úDùmú=ÿsô$ów¿4�RþMñkðIóAú!÷Lÿ6ó�ð�	IóAúD�gð�úDÿaôkñ>ð�ÿIó��

¡q¢������������F���7�������@���������@�Z��¢9���g���P�!Â �^úi÷Lÿ��RþMñ.ù3öô.÷LþMÿhô��Iö�ô!õ:ú�ñ.ú��Cð�÷�ñ.ú�ù~öD��	IúU�]úDÿ�ú=ñAø
öô.úüK	��6ù3ö�ÿN�6üa÷®AWú=ñ>ú=ÿsô!óAþMð�ñ$ýdú|ó��E8&þMÿIóAú��Cð�ú=ÿsô��<�>��öÿ�÷�ÿ��Rþ]ñ>ù3ö�ô>÷Lþ]ÿ6÷Lÿ��Rñ[ö]ó�ô.ñ.ðxýdô.ð�ñ>ú
ù�ðIóAôG÷Lÿsô.ú��Mñ$öô.úq÷�ÿ��Rþ]ñ>ù3ö�ô>÷Lþ]ÿ3�Rñ>þ]ùÆù�ð��Lô>÷Lû���únóAþMð�ñ$ýdú|ó��

£h�9���2�¤���h�9�����7� :�þ]ùmú!þ1��ô���ú�ü�öô$ö_ñ>ú��gð^÷Lñ.ú|üE	��~ö�û�û���÷�ý=öô.÷�þ]ÿIók÷�ó���÷<�B���<�3ü��sÿIö�ùp÷�ý]Ýh�RþMñ
ú��^ö�ùpû��Lú>�Cÿ�úDôAõGþ]ñ��mö�?Mö�÷<��ö1	^÷��L÷�ôQ�_þMñb��þCö]üÁ��FPÿ3÷�ÿ��Rþ]ñ>ù3ö�ô>÷Lþ]ÿp÷Lÿ��Rñ[ö]óAô>ñ.ðIýrô.ð�ñ>ú ù�ðIó�ô�	Iú
ö�	��Lú!ô.þ�ù3ö��CúPô���÷�ókü�öô$ö�ö�?]ö÷��cö1	���ú ÷�ÿ6ö�ô.÷Lùpú����f�{öMó���÷�þ]ÿ4�

¥����¦�9�������h�%�g�g� �Z�P� ¹�ú�ñ.ú��Cð�÷Lñ>úiô���úpö1	^÷��L÷�ôQ�hô.þ�	Iþ]ô���ñ.ú|ö]ü�öÿIü�ð^û�ü^ö�ô.ú~ü�ö�ô[öhýdþMÿaô[ö�÷Lÿ^úü
õk÷�ô���÷�ÿhô��^úi÷Lÿ��RþMñ.ù3öô.÷LþMÿ3÷Lÿ��Rñ[ö]óAô>ñ.ðIýrô.ð�ñ>ú>�H:CþMùmúH�RþMñ.ù þ1�+ó�úö�ñ[ý���ý=öûIö1	^÷��L÷�ôQ�m÷�ónö1�cóAþ
ñ>ú��gð^÷Lñ.ú|üj�aô>þ�ö]ó.ó�÷�ó�ôP÷�ÿÀ��þsý=ö�ô>÷Lÿ��póAô>þ]ñ>úü3ü�ö�ô[ö��

�����g¢9���������P¬ ôv÷�óq÷LùmûIþMñ.ô$öÿaônô.þ6ýdþMÿaô>ñ.þ@�4õ �^þ�÷cóqö1�<�Lþõ:ú|ühô.þ3ð�ûWü�ö�ô>úmýrþ]ÿaò��Mð�ñ$öô.÷�þ]ÿYü�öô$öN�
:CþMùmú!ó�÷Lô.ú|ó:õk÷�����ö1�cóAþ�õkö�ÿsôkô.þpýdþMÿaô>ñ.þB��öMý=ýdúó>ó��

£F���9���¦���%�9����������� FPÿm÷�ÿ��Rþ]ñ>ù3ö�ô>÷LþMÿ_÷�ÿ��Rñ$öMóAô.ñ>ðIýdô>ð�ñ.úq÷có4ðIó�ú��Rð��Wþ]ÿ��<�_÷n��÷�ó;	^ñ.þCöMü����~üaú=û���þ1�Cú|üj�



ºMº À
¬ ÿ�ô���úkýrð�ñ.ñ>ú=ÿaô�ýDö]óAúG�]õ:úGñ.ú��Cð�÷Lñ>ú&ô.úý��ÿ�÷L�gð�ú|ó�ô��Iöô&ý=ö�ÿ�	Iúk÷LÿIó�ô$ö1�<�Lúü!öÿIü�ù3ö�÷�ÿaô[ö�÷�ÿ�úü
úöMóA÷<���pö�ônù3ö�ÿN�mó�÷Lô>úó��

£F���g� ���§�¨�2����©g���@�@�%������� �9�%���g���&¬ ô4ù�ðIó�ô9	IúqûIþCó.ó�÷�	���úqô.þ�üaú���ú��Cöô.úkô��^úqô$öMó���þ1��ýrñ.úöô.÷Lÿ��
öÿIü�ù~ö�÷Lÿsô$ö÷Lÿ�÷�ÿ��m÷�ÿ��Rþ]ñ>ù3ö�ô>÷Lþ]ÿ�ö1	Iþ]ð^ôiñ.úó�þ]ð�ñ[ýdúóPô>þhô��^ú�óA÷Lô>úó!ö�ô!õ ��÷cý��1ñ>úóAþMð�ñ$ýdú|ó
öñ.úJ��þsý=ö�ô>úüj� Â ��÷�ómüsú��Lú���ö�ô>÷Lþ]ÿÅ÷�ói÷LùmûIþMñ.ô$öÿaôU�Rþ]ñC	Iþ]ô��)ó>ý=ö1�cö1	�÷<�L÷LôQ�ªö�ÿIü�ó�úýdð�ñ>÷LôQ�
ñ>úö]ó�þ]ÿIóg�

~ "�'�"%$ E ª )e02&N�#�-TGH- 02':)�;p«¬'")��j02�®"%O¯4 )#"%$�'(�4)
±nð�ñ�ö�ÿIö����^óA÷có�þ��kñ>ú��gð^÷Lñ.úDùmú=ÿCô$óköÿIü�ú��s÷�ó�ô.÷�ÿ��3ó��^óAô>ú=ù3ó �LúöMü�óqðIóqô.þ6üaúdòxÿ�úiõ �Iö�ô�õ:ú�ý=ö����
ô��^ú#Thú=ô[ö]ýdþMùmû�ð�ô>÷Lÿ��¥\P÷Lñ>úýdô.þMñ��3:CúDñ�?s÷�ýdúv¼%TK\H:�¿Ñ� Â ��÷�óGó��^óAô.úDù�ýdþ]ÿIó�÷�ó�ô$ó,þ1��ô���ñ.ú=úvüa÷cóAô.÷�ÿIýdô
ýdþMùmûIþ]ÿ�ú=ÿsô$órÝ

ºB��° � �9�¨� �Z� ����� ���������%�9�H�����§�V�%�g�g� �Z� Ý Â ��ú�üa÷Lñ>úýdô>þ]ñ��6ó�ô.ñ.ðxýdô.ð�ñ>ú>�Iü�öô$ö_ñ>ú=û�ñ.ú|óAú=ÿaø
ô[ö�ô.÷�þ]ÿ4�IöÿIüJFPa ¬ üaúdòIÿ^úü3	��3ÞÁ\bFPah�

Ì�� £F�����¬�¤�#�9� � ÝkF ü^ö�ô$ö�ùmþsüaú��Gô��Iöô_÷có_ö�	��Lú3ô.þ�ú=ÿIýrþsüaúhô���úhôQ�sû�ú|ó�þ1�!ñ>úóAþMð�ñ$ýdú|ó
�RþMð�ÿIü�÷�ÿ���÷��@�aø�ûIú=ñQ�Rþ]ñ>ù3ö�ÿIýrú!üa÷�ó�ô.ñ>÷�	�ð�ô>úü3ýdþ]ùpû�ð�ô.÷�ÿ��ióQ��ó�ô.ú=ù~ó��

µ���± �@�������,��������������� Ý�FÆóAúDô�þ1�v÷Lùpû��Lú=ù�ú=ÿCô[ö�ô.÷�þ]ÿ�ó�ô.ñ$öô.ú��M÷LúóiüsúóA÷<�]ÿ�úü�ô.þ1ùmú=úDôqñ.údø
�Cð�÷Lñ>ú=ùmú=ÿsô$óh�RþMñkû�úDñ��Rþ]ñ>ù3ö�ÿxýdú>�aù�ð���ô.÷Lû��Lúnü�öô$ö�óAþ]ð^ñ$ýdúóg�Iö�ÿIü6ó.ý=ö���ö�	�÷���÷LôQ�>�

¹�ú û^ñ.þ�?a÷cüaúqùmþMñ.ú!üsú=ô$ö÷���ó:þMÿhúöMý��3þ��,ô���úóAú�ýdþMùmûIþ]ÿ�úDÿaô[ó:÷Lÿmô���ú#�RþB����þõk÷Lÿ���ó�úýdô.÷�þ]ÿIóg�
�Z÷��Mð�ñ.ú�c>��º_÷<���LðxóAô.ñ[ö�ô>úóqô���úpóAô>ñ.ðIýdô>ð�ñ.ú�þ1�PTK\
:1öÿIü�÷Lô[ó ñ>þB�Lú�÷LÿªöÀ�^÷��B�sø�ûIú=ñQ�Rþ]ñ.ù~ö�ÿIýdú

üa÷cóAô.ñ>÷�	�ð^ô.úü6ýdþ]ùmû^ð�ô.÷�ÿ���ó��^óAô>ú=ùK� FPÿ�ö�û�û��L÷�ýDö�ô.÷�þ]ÿ1ñ>ð�ÿ�ÿ�÷�ÿ��_÷�ÿ�ö_üs÷�óAô>ñ.÷<	�ð�ô.ú|ühýdþMùmû�ð�ô>÷Lÿ��
ú=ÿN?a÷�ñ.þMÿ�ùmú=ÿsô�ý=ö�ÿßöMý=ýdúó>óN÷�ÿ��Rþ]ñ>ù3ö�ô>÷Lþ]ÿÅö�	�þMð�ô3óQ��ó�ô.ú=ù óAô>ñ.ðIýrô.ð�ñ>úhöÿIü�óAô[ö�ô>úhô��^ñ.þ]ð��B��ö
ð�ÿ�÷n�Rþ]ñ>ù²F#a ¬ � Â ��÷có�÷�ÿ��Rþ]ñ>ù3ö�ô>÷LþMÿ1÷�óPþ@	�ô$ö÷Lÿ�úü1ô��^ñ.þ]ð��B��ô���ú3TK\
:1ý���÷Lú=ÿsô&�L÷�	^ñ$ö�ñ��>��õ ��÷cý��
ù3ö��pö]ý=ýdú|ó.óköf?Mö�ñ>÷Lú=ôQ�mþ��&ó�ú=ñ�?s÷�ýdú|ó:ö�ÿxühü�öô$ö�óAþ]ð^ñ$ýdúókõ ��ú=ÿ6ó�ú=ñ�?s÷�ýd÷�ÿ��iöC�Cð�ú=ñ��G�



ºMº Á

MDS
Data Model

APIMetacomputing
System

Application MDS
Client Library

SNMP

NIS

LDAP

NWS

Text File

�Z÷<�]ð�ñ>ú¯cG�LºMÝy±&?Cú=ñ�?a÷�ú=õ�þ��&ô���ú�öñ$ý��÷Lô>úýdô.ð^ñ.únþ1�&ô���ú�Thú=ô$öMýdþ]ùmû^ð�ô.÷�ÿ��U\P÷�ñ.úýrô.þ]ñ��À:�ú=ñ�?s÷�ýdúG�
| Ð$å Â½7PÇK¡47!Ü�7 Ø�ë,ê!ë4×i´_Ø

Â ��ú�TK\
:�üsúóA÷<�]ÿYöMüaþ]û�ô[óNô���ú3ü�öô$ö1ñ.ú=û^ñ.úó�ú=ÿaô[ö�ô>÷Lþ]ÿxó�ö�ÿxü°FPa ¬ üaúròIÿ�úüI	N��ô���úhÞÁ\&F#a
üa÷�ñ.úýdô>þ]ñ��1óAúDñ�?s÷�ýdú>� Â ��÷có!ý���þM÷�ýdúi÷có!üañ.÷<?Cú=ÿK	���óAú�?CúDñ$ö1��ýdþ]ÿIó�÷�üaúDñ$ö�ô>÷LþMÿIó��k5Pþ]ô!þ]ÿ����1÷�óqô���ú
ÞÁ\&F#a ü^ö�ô$ö3ñ.ú=û^ñ.úó�ú=ÿaô[ö�ô>÷Lþ]ÿ6ú��sô.ú=ÿIó�÷�	���úiöÿIü²�xú��a÷<	��LúG��	�ð�ôiÞÁ\bFPa ÷cób	Iú��]÷�ÿ�ÿ�÷Lÿ���ô>þ3û���ö��
ö�óA÷��Mÿ�÷�ò�ý=ö�ÿsôPñ>þB��ú�÷Lÿ3¹�ú�	aøZ	Iö]ó�úü1ó��^óAô>ú=ù3óg�!fPúDÿIýdú>�sõ:úiýDö�ÿhúi�aûIúýdôkõk÷cüaúiüsú=û��Lþ��sùmú=ÿsô&þ1�
ÞÁ\&F#a�÷LÿN�Rþ]ñ.ù~ö�ô.÷�þ]ÿ�ó�ú=ñ�?s÷�ýdú|ó��1�{öùm÷���÷�ö�ñ>÷LôQ�nõk÷Lô��3ÞÁ\&F#a�ü�öô$ö¥�RþMñ.ù3öô$ó,öÿIü_û�ñ>þB�Mñ$ö�ùpùm÷Lÿ����
ö�ÿxü�ô���úiú��s÷�óAô>ú=ÿIýdú�þ1�vÞÁ\bF#aßüa÷�ñ.úýdô>þ]ñ>÷Lúókõk÷Lô��1ðIóAú��Rð��,÷Lÿ��RþMñ.ù3öô.÷�þ]ÿ4��5Pþ]ô>úiô��Iöô!ô���úiðIó�ú
þ1�&ÞÁ\&F#aYñ.ú=û�ñ>úóAúDÿaô[ö�ô.÷�þ]ÿIó&öÿIü�F#a ¬ üaþCúó:ÿ�þMônýdþ]ÿxóAô.ñ[ö�÷�ÿmðIó:ô.þ�ðIóAú�óAô$öÿIü�öñ$ühÞÁ\bFPaÇ÷Lù�ø
û���ú=ùmú=ÿsô$öô.÷LþMÿIó��ÐFqókõ:ú!ú��sû���ö÷Lÿm÷�ÿI:Cúýrô.÷LþMÿKc>�§2���ô���ú!ñ>ú��gð^÷Lñ.úDùmú=ÿsô$ó,þ1�W�^÷��B�sø�ûIú=ñQ�Rþ]ñ.ù~ö�ÿIýdú
üa÷cóAô.ñ>÷�	�ð^ô.úü1ýdþMùmû�ð�ô>÷Lÿ��~ö�û�û���÷�ý=öô.÷�þ]ÿIóqñ.úD�gð�÷�ñ.ú�ö��Lô.úDñ.ÿIöô.÷�?Cú�÷Lùmû��Lú=ù�ú=ÿsô$ö�ô>÷LþMÿ�ô>úý��ÿ�÷��Cð�úóg�
fPþõ:úi?Cú=ñ���ÞÁ\bFPa û�ñ.þ�?s÷�üaú|óqö�ÿªö�ô>ô.ñ$öMýdô.÷<?Cúi÷Lÿsô.ú=ñQ�{ö]ýdú�þ]ÿ�õ �^÷�ý�1õ:ú�ý=öÿI	IöMóAú�þ]ð�ñ!÷�ùmû��Lúrø
ùmú=ÿsô$öô.÷�þ]ÿ4�,ÞÁ\&F#a�ö���ó�þqû�ñ.þ�?s÷�üaú|óZöqùmúý�Iöÿ�÷�ó�ù ô>þqñ.úó�ô.ñ>÷�ýdô�ô���úkôQ�sûIúó³þ���þMû�úDñ$ö�ô>÷LþMÿIó,ô��Iöô
ý=öÿÀ	Iú�û�úDñ��Rþ]ñ>ùmúü_þMÿ1ü�öô$öN��õ ��÷�ý����ú��Lûxó:ô.þ�ö]ü^üañ.úó>óyþMð�ñvóAúýdð^ñ.÷LôQ��ñ.ú��Cð�÷�ñ.ú=ùmúDÿaô[ó��

¬ ÿ�ô��^ú:ñ.ú|óAô�þ1�Iô���÷�ó�óAúýrô.÷LþMÿ4�õ:ú:ô[ö1�<�!ö1	Iþ]ð^ô4ô���ú!âTK\H:!ñ>ú=û�ñ>úóAú=ÿsô$öô.÷�þ]ÿ4�ÏãPö��Lô��^þ]ð��@�iô���÷có
ñ.úDû�ñ.úó�ú=ÿsô$ö�ô>÷LþMÿhýrþ]ùmúóGüa÷Lñ>úýdô����U�Rñ.þ]ùáÞÁ\bF#a)¼Rõ ��÷�ý�3÷Lÿ3ô.ð^ñ.ÿYâ�	Iþ]ñ>ñ.þõnó.ãm÷�ô$ó:ñ.úDû�ñ.úó�ú=ÿsô$ö|ø
ô.÷�þ]ÿJ�Rñ>þ]ùR³U�vRM·]·1´Y2�c¸R¿� ¬ ÿ6ô���÷cóyñ>ú=û�ñ.ú|óAú=ÿsô$öô.÷LþMÿ4�Iñ.ú��cö�ô.ú|ü�÷LÿN�Rþ]ñ.ù~ö�ô.÷�þ]ÿ6÷�ókþ]ñ���ö�ÿ�÷�Í=úüh÷�ÿaô>þ
õ:úi����ø²üaúdòxÿ�úümýdþ@����úýdô.÷�þ]ÿIóg��ý=ö�����úü_ú=ÿsô.ñ>÷Lúóg�9TK\H:~ýdþ]ÿsô$ö÷LÿIó:ù3öÿ���ú=ÿsô.ñ>÷Lúóg�aúöMý��3ñ.úDû�ñ.úó�ú=ÿsôAø
÷Lÿ��iö�ÿ3÷�ÿIóAô[ö�ÿIýdúnþ1��óAþMùmúnô��sûIúPþ��,þ@	sÃ.úýdôi�aó�ðIý�3ö]óköÿmþ]ñ��Cö�ÿ^÷LÍöô.÷LþMÿ4��ûIú=ñ$ó�þ]ÿ4�sÿ�ú=ô�õ:þMñ��Á�aþMñ



ºDÌ]·
ýdþMùmû�ð�ô>ú=ñ�� ¬ ÿ��RþMñ.ù3öô.÷�þ]ÿ�ö1	Iþ]ð^ô:öÿ�ú=ÿsô.ñ��q÷�ó�ñ.úDû�ñ.úó�ú=ÿsô.úü#	N�qþ]ÿ�úGþ]ñ,ùpþ]ñ.ú�ö�ô.ô>ñ.÷<	�ð�ô.ú|ó��]úöMý��
ýdþMÿIóA÷cóAô.÷�ÿ��iþ1��öiÿIö�ùmúvö�ÿxühöiýdþMñ.ñ.ú|óAûIþ]ÿIüs÷Lÿ��C?Mö1�Lð^ú>� Â ��ú�ö�ô>ô.ñ.÷<	�ð�ô>úó:ô��Iöônö�ñ>ú�öMó.ó�þsýd÷�öô.úü
õk÷Lô���ömûIö�ñ>ô.÷�ýrð���öñqú=ÿsô.ñ��6öñ.úpüaú=ô.úDñ.ùm÷�ÿ�úü3	��3ô���úiôQ�aûIúiþ1�+þB	sÃ.úýrôqô���úiúDÿaô>ñ��3ñ.ú=û^ñ.úó�ú=ÿaô[ó��
Â ��÷có4ôQ�aûIúq÷�ÿ��Rþ]ñ>ù3ö�ô>÷LþMÿ4�Cõ ��÷�ý�_÷có4ú=ÿxýdþsüaúü_õk÷�ô���÷�ÿmô��^ú
TK\H:�ü�öô$ö�ùmþsüsú��%�]÷có4ú=ÿxýdþsüaúü_÷�ÿ
TK\H:�	N�1öMó.óAþsýr÷�ö�ô>÷Lÿ��6öÿ*Þg´�µ ê Ýgá#Ý�àæß1ïïPõk÷�ô��1úöMý��1úDÿaô>ñ��>�q¹�úiÿ�þõ üaúó.ýrñ.÷�	IúU��þõ£ú=ÿsô.ñ>÷Lúó
ö�ñ>ú!ÿIö�ùmú|ümö�ÿIü3ô���úDÿ4����þõ£ö�ô>ô.ñ>÷�	�ð�ô>úókö�ñ>ú�ö]ó.ó�þsýd÷�öô.úü3õk÷Lô���þ@	sÃ.úýdô[ó��

~ "%$&"�' oq&!-m':)�;¶ª·«t4k�c)W0�"M'�),+
V&ö]ý�^TK\H:3ú=ÿsô.ñ���÷cóy÷cüaú=ÿsô.÷tòIúü3	���ö_ð�ÿ�÷L�gð^ú�ÿIöùmú>�Iý=ö����Lú|ü�÷Lô[ó õ â®ïgáZâ�ãP¸ ô â®ï�z ê�õ ã�ß>í ê � Â þ
óA÷�ùmû���÷®�ø��ô���ú�û^ñ.þsýdúó>ó�þ��C�Lþsý=öô.÷Lÿ���öÿ TK\H:Åú=ÿsô.ñ��G�Pú=ÿsô.ñ>÷Lúómöñ.ú�þ]ñ��Cö�ÿ^÷LÍ=úü�ô.þ±�Rþ]ñ>ù ö
��÷�ú=ñ$öñ$ý��÷�ý=ö��%��ô>ñ.ú=údø²óAô>ñ.ðIýrô.ð�ñ>úühÿIö�ùpúióAûxö]ýdú�ý=ö�����úühö õ â�ñ ê Ý�áZÞ>ñS¹3â�ãðiÞ>ñ�íUßBáZâ�Þ>ãÜáZñ êê ¼%\ ¬�Â ¿Ñ�
Â ��ú�üa÷cóAô.÷�ÿ��]ð^÷�ó��^úü_ÿIöùmúÊ�RþMñnö�ÿ3ú=ÿsô.ñ��_÷cókýdþ]ÿIó�ô.ñ>ðIýdô.ú|üE	��póAûIúýr÷®�ø�s÷Lÿ���ô���ú!ú=ÿsô.ñ>÷Lúó,þ]ÿ3ô���ú
ûIöô��À�Rñ>þ]ùÆô���ú�\ ¬�Â ñ>þCþ]ôqô>þiô���ú!ú=ÿsô.ñ��3	Iú=÷Lÿ��iÿIö�ùmú|üj�

V&ö]ý�hýrþ]ùmûIþ]ÿ^ú=ÿaôkþ��,ô���ú!ûIö�ô��hô��Iö�ô �Rþ]ñ>ù3ó4ô���ú�üa÷�ó�ô.÷Lÿ��]ð�÷có���úümÿIöùmúqù�ðIóAôG÷�üaúDÿaô>÷®�ø�pö
óAûIúýr÷�òWý
\ ¬�Â ú=ÿaô>ñ��>� Â þ�ú=ÿIö1	��Lúqô���÷�óg��õ:ú!ñ.ú��Cð�÷�ñ.úqô��Iö�ôi���Rþ]ñvö�ÿN��\ ¬�Â ú=ÿsô.ñ��>�aô���ú�ý���÷<��üañ>ú=ÿ
þ1�+ô��Iöô!ú=ÿaô>ñ��6ù_ðIó�ôb�xöD?Cú�öô
�LúöMóAô!þ]ÿ�úpö�ô>ô.ñ>÷�	�ð�ô>ú>��ó�û�ú|ýd÷�òIú|ü�ömû�ñ>÷Lþ]ñ>÷%��õ �^þCóAúC?Mö1��ð�úmüs÷�ó²ø
ô.÷�ÿ��]ð^÷�ó��^úó4÷�ô;�Rñ.þMùÎ÷�ô$óGóA÷�	��L÷Lÿ��Có��k¼ Â ��úI³U�ÒR]·M· ñ.úDû�ñ.úó�ú=ÿsô$ö�ô>÷LþMÿ3ö]ýdô>ðIö1�<����ö����Lþõnó:ùmþMñ.úkô��Iö�ÿ
þ]ÿ^úiö�ô>ô.ñ>÷�	�ð�ô>ú�ô>þ3	Iú�ðIó�úü�ô>þ3üa÷�ó>ö�ùC	�÷��MðIö�ô>ú!ÿIö�ùmú|ó���¿ËFPÿN�3ú=ÿaô>ñ��3ýDö�ÿhô���ú=ÿS	�ú�ð�ÿ�÷L�gð�úi���
ÿIöùmúüf	N�iô���ú ��÷�óAô&þ���ö�ô>ô.ñ>÷�	�ð�ô>úPÿxö�ùmúó�ö�ÿIüE?Mö��Lð�úó,ô��Iö�ôG÷�üaú=ÿsô.÷n�ø�!÷Lô$ó&öÿIýdúó�ô.þ]ñ[ó,ð�ûmô.þ!ô���ú
ñ.þCþMôPþ��&ô��^úf\ ¬AÂ ����þMñkú���öùmû���ú>�sýdþ]ÿIó�÷�üaúDñkô���ú#�RþB�<�Lþõk÷Lÿ��CTK\H:püa÷�ó�ô.÷Lÿ��]ð�÷có���úümÿIöùmúCÝ



ºDÌaº

ºA» ¼¾½H¿MÀÂÁ Ã�Ä�Å7Æ2Ç�Ä.ÀÂ¼%ÈNÄ�É�ÊÂËNÌ
ÊÂÍ¾½�Î%Ï ÐNÌ
Ê ½�Ñ�Á É�ÊP¼ ¼�Ò,Ó�ÀÂÔ�Õ¦ÊÂ¼�À ÈVÖ�ÀÂ×�ÊÂÁ�ÀÂÔ�ÊPÁ ØNÌ
Ê ½HÙMÈ ÊÂ×�Í�Ç�Ì
Æ ½�Ú%Ð¾Û

Â ��úvýdþ]ùpû�þMÿ�ú=ÿsô$ó,þ1��ô���úvüa÷�ó�ô.÷Lÿ��]ð�÷có���úüiÿIöùmúqöñ.ú&�L÷cóAô.ú|üN÷�ÿJànâ�áøáøà êfê ã õ â�ß>ã þ]ñ[üaú=ñ��sõk÷Lô��_ô���ú
ýdþMùmûIþ]ÿ�ú=ÿsôGýdþ]ñ>ñ.úó�ûIþ]ÿIüa÷�ÿ��iô.þ�ô���úvñ.þCþ]ôkþ���ô���ú¥\ ¬�Â �L÷�ó�ô.úüU��öMóAôi�,¹�÷Lô��^÷Lÿpö�üa÷cóAô.÷�ÿ��]ð^÷�ó��^úü
ÿIöùmú>��ö�	�	�ñ.úi?a÷cö�ô.ú|ü1ö�ô.ô>ñ.÷<	�ð�ô.úiÿxö�ùmúóvö�ñ.úiôQ�sû�÷�ýDö1���<�3ðIóAúüÁ� Â �aðxó���÷Lÿ1ô���÷�óqú��^ö�ùmû��Lú>��ô���ú
ÿIöùmúó_þ���ô���úªüa÷�ó�ô.÷Lÿ��]ð�÷có���÷�ÿ��Yö�ô>ô.ñ>÷�	�ð�ô>úó3ö�ñ>úCÝI��þ�óAô6ÿIö�ùmúª¼ ��ÿW¿�PþMñ���ö�ÿ�÷�Íö�ô>÷Lþ]ÿxö1�!ð�ÿ�÷�ô
¼¾þMð�¿�Iþ]ñ��Cöÿ�÷LÍöô.÷�þ]ÿ�¼Rþa¿Ñ��öÿIühýdþMð�ÿsô.ñ���¼�ý�¿Ñ� Â �sðIó��Wö�ýdþ]ð�ÿsô.ñ��mú=ÿsô.ñ��m÷�óköôPô���ú�ñ>þCþ]ônþ1�&ô���ú
\ ¬�Â �Cõ ��÷���úb�^þCóAôkúDÿaô>ñ.÷Lú|ó,ö�ñ>ú#�Lþsý=öô.úüC	�úDÿ�úö�ô��mô��^úPþMñ��Cöÿ�÷LÍ|ö�ô.÷�þ]ÿIö���ð�ÿ�÷�ô;��ú�?Cú��sþ1��ô���ú
\ ¬�Â
¼�ó�ú=úU��÷��]ð^ñ.úEcG� ÌC¿� ¬ ÿ�ö]ü�üa÷�ô.÷�þ]ÿ1ô.þpô���ú�ýdþ]ÿN?Cú=ÿsô.÷LþMÿIö1��ó�ú=ônþ1�+ýdþ]ð^ÿaô>ñ��6ö�ÿIühþMñ���ö�ÿ�÷�Íö�ô>÷Lþ]ÿxö1�
ú=ÿsô.ñ>÷Lúói¼%¾
:��9F#5!Þ,�9¾H:�8&��ú=ô$ý@��¿��õ:úm÷�ÿIýdþMñ.ûIþ]ñ[ö�ô.ú6öÿÇúDÿaô>ñ��K�Rþ]ñiöhûxóAú=ðIüsþ�ø{þ]ñ���ö�ÿ�÷�Íö�ô>÷LþMÿ
ÿIöùmúü�âgÓb��þB	�ðxó�� ã�óAþ�ô��xö�ônô���ú�üa÷cóAô.÷�ÿ��]ð^÷�ó��^úümÿIö�ùmú|ó4ô��xö�ônõ:ú�üaúdòIÿ^ú�üsþiÿ�þ]ôvý���öMó��3õk÷Lô��
ô��^þCóAú�üaúdòIÿ^úüE�Rþ]ñkþ]ô���ú=ñnû�ð�ñ>û�þ�óAúóg�

~ "%$&"%$ ?AsÜ�)��j0Hië/3&W+�+�)h+
V&ö]ý�±\ ¬�Â ú=ÿsô.ñ��K�Iö]óiöhðIó�ú=ñAø²üaúdòxÿ�úü�ôQ�sû�úG�,ý=ö����Lú|ü�÷�ô$ó3Þg´�µ ê Ý�á
Ý�ànß1ïïg�Y¼�ÞÁ\bF#a£üaúròIÿ�úó�ö
óAúDô4þ���óAô[ö�ÿIü�öñ$ü_þ@	sÃ.úýdôGý��cö]ó.ó&üaúròIÿ�÷Lô>÷LþMÿIó��Cõ ��÷cý��pý=ö�ÿC	Iúqú��sô.ú=ÿxüaúüH�Rþ]ñGö!ûIö�ñ>ô.÷�ýrð���öñ:ó�÷Lô>ú>��¿
Â ��ú!þB	sÃ.ú|ýdôký��cö]ó>ó4þ1��ö�ÿ3ú=ÿsô.ñ��müsúdòIÿ�úó&õ ��÷�ý�3öô.ô.ñ>÷�	�ð^ô.úóGö�ñ.ú�öMó.óAþsýr÷�ö�ô>úü�õk÷�ô��mô��Iö�ôkúDÿaô>ñ��
ö�ÿxü�õ �Iö�ômôQ�sûIú�þ���?]ö��Lð�ú|óNô���þCó�ú�ö�ô.ô>ñ.÷<	�ð�ô.ú|óNù3ö��Yýrþ]ÿsô$ö�÷�ÿ4����þ]ñ�ú���öùmû���ú>�W�Z÷��Mð�ñ.ú^c>�Ïµ
ó��^þ�õnóiô��^úhüsúdòIÿ�÷�ô.÷LþMÿYþ1�!ô���ú3þB	sÃ.úýdô�ýg��ö]ó>óAúó Ù%È ÊP× Í7Ç�Ý�Ê%Ç�Ô öÿIü ÙMÈ ÊP× Í�Ç¨Þ�Ò%ÇgÊÂÍgÁ�Æ Ò ��ö�ÿIü
�Z÷<�]ð�ñ>úIc>�¤2Yó��^þ�õnó�ô���úK?Mö1��ð�úó�ö]ó>óAþsýd÷cö�ô.ú|ü õk÷�ô���ö�ûIö�ñ>ô.÷�ýrð���öñE��þ�óAôi� Â ��ú1þB	sÃ.úýrômý��cö]ó>ó
üaúdòxÿ�÷Lô>÷Lþ]ÿ6ýdþMÿIóA÷cóAô[óyþ��,ô���ñ.ú=ú!ûIöñ.ô[ódÝGöNûIöñ.ú=ÿsôný��cö]ó.óg�Iö¯��÷�ó�ô:þ1��ñ.ú��Cð�÷Lñ>úümöô.ô.ñ>÷�	�ð^ô.úóg�Iö�ÿIü6ö
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workstation workstation

workstation

workstation

IBM SP

Argonne National LaboratoryISI at USC
(California) (Illinois)

c=US

ou=ISI

MCS Division

o=ANL

ou=MCS

nn=MCS-LAN

LAN

LAN

WAN

hn=dark.mcs.anl.gov

dark cold

sunny

hot

hn=cold.mcs.anl.gov
Ian Gregor SteveWarrenCarl Steve

cn=Ian Foster

cn=Gregor von Laszewski

cn=Warren Smith

cn=Steve Tuecke

EthernetSwitch

n
1

......

...

...

hn=sp-node-1.mcs.anl.gov

hn=sp-node-n.mcs.anl.gov

nn=SP-Switch

nn=SP-Ethernet

o=USCnn=WAN

o=Globus ...
...

cn=Carl Kesselman

cn=Steve Fitzgerald

�Z÷<�]ð�ñ>úfc>�ÏÌaÝWF)ó�ð�	IóAúDô:þ1��ô��^ú
\ ¬�Â üaúdòIÿ^úüE	N�3TK\H:��ó��^þ�õk÷�ÿ��iô��^úqþ]ñ��Cö�ÿ^÷LÍöô.÷LþMÿIö1��ÿ^þsüaúó�Rþ]ñUÓ&�Lþ@	�ðIóg�hFP5 Þ,��öÿIü^¾H:�8nä�ô���ú_þMñ���ö�ÿ�÷�Íö�ô>÷Lþ]ÿxö1�&ð�ÿ�÷�ô$ó ¬ : ¬ ö�ÿIü^TI8 :Iä�öÿIü�ö~ÿsð�ùC	Iú=ñþ1��û�úDþ]û���ú>����þ�óAô[ó��Wö�ÿIü3ÿ�ú=ô�õ:þMñ��^ó��
�L÷cóAôkþ��,þMû�ô.÷�þ]ÿIö��,öô.ô.ñ>÷�	�ð^ô.úóg�
Â ��ú Ð¦Ú2ß Ï¦Ö Ñ%Ð Ð ó�úýdô>÷Lþ]ÿpþ1��ô���ú!þB	sÃ.ú|ýdôký��cö]ó>óküaúdòIÿ�÷�ô.÷�þ]ÿmú=ÿxö1	���úóköióA÷�ùmû��Lúk÷�ÿ���ú=ñ>÷Lô[ö�ÿIýdú

ùmúý�Iöÿ�÷�ó�ùK��ö�����þ�õk÷�ÿ��1öÿ�þB	sÃ.ú|ýdô�ý���öMó.ó ô>þK	Iú3üaúdòIÿ^úü�÷�ÿ�ô.úDñ.ù3óPþ��!öÿ�ú��sô.ú=ÿxóA÷LþMÿ�þ��!öÿ
ú��s÷�ó�ô.÷Lÿ���þB	sÃ.úýrô3ý���öMó.óg� Â ��ú Î Ú%Ðgà¾Ï%áÂÓ�à Ñ7â�Ó öÿIü Î Ñ ãHÏMáÂÓ�à Ñ�â¨Ó ó�úýdô>÷Lþ]ÿxómóAûIúýd÷n�ø��ô���ú
ñ.úD�gð�÷�ñ.úü1öÿIü�þMû�ô.÷�þ]ÿIö��kö�ô>ô.ñ>÷�	�ð�ô>úó¥�RþMð�ÿIü�÷�ÿ�öÿ�ú=ÿsô.ñ��1þ1�nô��^÷�óqþB	sÃ.úýrô�ýg��ö]ó>ó�����þB�<�Lþõk÷Lÿ��
úöMý���öô.ô.ñ>÷�	�ð^ô.ú�ÿIö�ùmúi÷cóqô���úiôQ�sû�ú�þ1�+ô���úpö�ô>ô.ñ>÷�	�ð�ô>úU?Mö1�Lð^ú>�_¹*��÷<�Lú�ô���úpóAú=ô!þ��nö�ô>ô.ñ>÷�	�ð�ô>ú
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Ä3ÀÂ¼�È�ÄÉ�Ê�Ë!Ì
ÊÂÍ2½¦Î2Ï�ÐNÌ�Êå½gÑ�Á É�ÊÂ¼ ¼�ÒxÓ�ÀPÔ�Õ¦ÊÂ¼�À�È,Ö�ÀÂ×�ÊÂÁ�ÀPÔ�ÊPÁ ØNÌ
Êå½ ÙMÈ ÊP× Í�Ç�ÌhÆå½¦Ú2Ð�Û

÷�üsú=ÿaô>÷�òIú|ó�önýdþMùmû�ð�ô>ú=ñWö]üaùm÷�ÿ�÷�ó�ô.ú=ñ>úü 	��nô���ú�T1öô���ú=ù~ö�ô.÷cý=óIö�ÿIüf8&þMùmû�ð�ô>ú=ñh:sýr÷Lú=ÿIýrú:¼ZTI8 :�¿
\P÷<?a÷cóA÷LþMÿ6ö�ô&FPñ��]þ]ÿ^ÿ�úU5qöô.÷�þ]ÿIö��,ÞWö1	Iþ]ñ[ö�ô.þMñ��>�

8&þ]ùmù�ð�ÿ�÷cý=ö�ô>÷LþMÿmÿ�ú=ô�õ:þMñ��^óPöñ.ú�ö���óAþpú��aû��L÷�ýr÷Lô��<�iñ.ú=û^ñ.úó�ú=ÿaô>úü�÷�ÿhô���úU\ ¬�Â ö]óvý���÷<��üañ>ú=ÿ
þ1�4ö�ÿ3þ]ñ��Cö�ÿ^÷LÍöô.÷LþMÿ4���xþMñPúi��öùmû��LúG�]ô���ú�üa÷cóAô>÷Lÿ��Mð�÷�óQ��úümÿIö�ùpú
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Êå½ ÙMÈ ÊP× Í�Ç�ÌhÆå½¦Ú2Ð�Û

ñ.úDû�ñ.úó�ú=ÿsô$ó4ô���ú
�Lþsý=ö���ö�ñ>úö�ÿ�ú=ô�õ:þMñ���ù3ö�ÿxö1�]ú|ü[	N�kTI8 :�� Â ��÷�óküs÷�óAô>÷Lÿ��Mð�÷�óQ��úümÿIöùmúP÷cüaú=ÿaø
ô.÷tòIúó�ö�ÿY÷LÿIó�ô$öÿIýdúmþ��vö ÙMÈ ÊP× Í�Ç¨Ó�ÒPÔgï�ÊÂÁgÃ þ@	sÃ.úýdôi� Â ��ú3öô.ô.ñ>÷�	�ð^ô.ú3?Mö1��ð�úó!þ1��ö ÙMÈ ÊP× Í�Ç¦ð
Ó�ÒPÔ ï�ÊÂÁ Ã þB	sÃ.úýrô û^ñ.þ�?a÷cüaúóP÷�ÿ��Rþ]ñ>ù3ö�ô>÷LþMÿ�ö1	Iþ]ð�ôiô���ú`ü%z2¹Dïiâ�ÝßBàIÿ�ú=ô�õGþ]ñ��K��÷Lÿ��Á��ó�ðIý��ªö]óqô���ú
�L÷�ÿ��!û�ñ.þMô.þsýdþ@��¼¾úG�§���<�BF Â TÆþ]ñªV�ô���ú=ñ>ÿ�ú=ôd¿Ñ��ÿ^ú=ô�õ:þ]ñ���ô>þ]ûIþB��þB�B�3¼Rú>�§������	�ðIóZþMñ,ñ.÷�ÿ��qôQ�sû�úM¿�Mö�ÿIü
û��N��ó�÷�ý=ö��aùpúüa÷�öq¼Rú>�§�����Cýrþ]û�ûIú=ñ,þMñ,ò�	Iú=ñd¿Ñ�9FqóZõGúkóQ�Iö1�<�IóAþCþMÿ3óAú=úG�B�Lþ@�]÷�ýDö1�s÷Lÿ��RþMñ.ù3öô.÷LþMÿ4�MóAðIý�
ö]ó�ô���úGÿ�ú=ô�õ:þMñ��!û�ñ.þMô.þsýdþ@��	Iú=÷Lÿ��qðIóAú|üj�]÷�ó�ã�ÞBá^óAûIúýd÷tòIúü ÷�ÿ�ô���ú Ù%È�ÊÂ× Í7Ç�Ó�ÒÂÔ ï�Ê�Á Ã þB	sÃ.úýrôh	�ð^ô
÷�ó�ö]ó.ó�þsýd÷�öô.úü�õk÷Lô���ö Ù%È�ÊÂ× Í7Ç�Ó�ÒÂÔgï�ÊPÁgÃ�â§Å�ÀÂÉ�Ò þ@	sÃ.úýdô��,5PúDôAõGþ]ñ���óZô��Iö�ôGó�ûIö�ÿ�þ]ñ��Cö�ÿ^÷LÍöô.÷LþMÿIó
ý=öÿÀ	Iú�ñ.ú=û�ñ>úóAúDÿaô>úüE	N�mû���öMýd÷Lÿ��iô���ú Ù%È�ÊÂ×�Í�Ç�Ó�ÒÂÔgï�ÊÂÁgÃ þ@	sÃ.úýdô ��÷<�B��úDñk÷Lÿ3ô���ú�\ ¬�Â �

5Pú=ô�õ:þMñ��^óiö�ÿIü±��þCó�ô$ó�ö�ñ>úhñ.úi��ö�ô>úü�ô>þ�þMÿ�ú1öÿ�þ]ô���ú=ñC?a÷cö ÙMÈ ÊP× Í�Ç¨Ó�ÒPÔ ï%ÊÂÁ�Ã�â�¼�Ô%ÒÂÁgý�À�ÆgÒ
þB	sÃ.ú|ýdô$órÝE��þ�óAô$óiýrþ]ÿsô$ö�÷�ÿYÿ�ú=ô�õ:þMñ���÷Lÿsô.ú=ñQ�{ö]ýdúóg�,öÿIü�ÿ�ú=ô�õ:þMñ���÷Lÿsô.ú=ñQ�{ö]ýdúó!öñ.ú6ö�ô>ô$ö]ý��úü�ô>þ
ÿ�ú=ô�õGþ]ñ��^ó��±F ÿ�ú=ô�õ:þMñ���÷Lÿsô.ú=ñQ�{ö]ýdúpþB	sÃ.úýdôiñ>ú=û�ñ>úóAú=ÿsô$ó�ô���ú3û��N��ó�÷�ý=ö��ný��Iöñ$öMýdô.ú=ñ>÷�ó�ô.÷�ýDó þ1� ö
ÿ�ú=ô�õGþ]ñ��p÷Lÿsô.ú=ñQ�{ö]ýdúi¼{óAðIý�6ö]ók÷Lÿsô.ú=ñQ�{ö]ýdú�ó�û�úDúü�¿Gö�ÿxü�ô��^úf�Iöñ$üaõ+ö�ñ.ú�ÿ�ú=ô�õ:þMñ��3öMü�üañ>úó.ó!¼¾ú>�¤���
ô��^úÀ2 À øZ	�÷LôkV,ô���úDñ.ÿ�ú=ôpö]ü^üañ.úó>óN÷�ÿYô���ú6ý=öMóAúhþ���V,ô���úDñ.ÿ�ú=ôr¿�±5PúDôAõGþ]ñ���÷Lÿsô.ú=ñQ�{ö]ýdú|ó�ö�û^û�ú|ö�ñ
ð�ÿIüsú=ñ3��þ�óAô$ó3÷Lÿ�ô���ú^\ ¬�Â �:õ ��÷<�Lú1ö�ÿ�úDôAõGþ]ñ��Ç÷�ÿaô>ú=ñ��{öMýdúh÷cómö]ó>óAþsýd÷cö�ô>úü õk÷Lô��ßö�ÿ�ú=ô�õ:þMñ��
?s÷�öiö�ÿ�öô.ô>ñ.÷�	^ð�ô.ú!õ ��þ�óAúf?Mö��Lð�ú�÷�ókö�üa÷�ó�ô.÷Lÿ��]ð�÷có���úümÿIöùmú!ûIþ]÷Lÿsô.÷�ÿ���ô.þpö Ù%È�ÊÂ× Í7Ç�Ó�ÒÂÔgï�ÊPÁgÃ
þB	sÃ.ú|ýdô��WF ñ>ú�?Cú=ñ[óAú#��÷Lÿ��múi�a÷cóAô$ó9�Rñ.þMùÆô���ú Ù%È�ÊÂ× Í7Ç�Ó�ÒÂÔ ï�Ê�Á Ã þ@	sÃ.úýdô 	IöMý���ô.þ�ô���ú!÷�ÿaô>ú=ñ��{öMýdú>�
Â þ1÷<����ðIóAô>ñ$ö�ô>ú_ô���úmñ>ú���öô.÷LþMÿIó��^÷Lû7	Iú=ô�õ:úDú=ÿ Ù%È ÊP× Í7Ç�Ý�Ê%Ç�Ô � ÙMÈ ÊP× Í�Ç¨Ó�ÒPÔgï�ÊÂÁgÃ ��öÿIü Ù%È�Ê ð

× Í7Ç�Ó�ÒÂÔ ï�ÊÂÁ�Ã�â�¼ Ô%ÒPÁgý�À�ÆgÒ þ@	sÃ.úýdô[ó��Iõ:úiýrþ]ÿIó�÷�üaú=ñnô��^ú�ýdþ]ÿaò�]ð�ñ[ö�ô.÷�þ]ÿ�óQ��þõkÿ1÷LÿK��÷��]ð^ñ.úEcG�vRN�
Â ��÷cóPýdþMÿaò��Mð�ñ$öô.÷LþMÿ�ýrþ]ÿIó�÷�óAô[óyþ��+ö�ÿ ¬ d T :]a�ûIö�ñ[ö1����ú���ýdþ]ùmû^ð�ô.ú=ñnöÿIü�ô�õGþmõ:þMñ��^óAô$öô.÷�þ]ÿIóg�
ö1�<�,öMó.ó�þsýd÷�öô.úü1õk÷Lô��KTI8 :�� Â ��ú3:Na*�Iö]ónôAõGþ_ÿ^ú=ô�õ:þ]ñ���órÝnö�ÿ1÷Lÿsô.úDñ.ÿIö��4��÷��@�aø�ó�ûIú=úü�óAõk÷Lô[ý��
ö�ÿxü_öÿ3V,ô��^ú=ñ.ÿ�úDô=äCô���únõ:þMñ��^óAô[ö�ô.÷�þ]ÿIó&öñ.úvýdþ]ÿ�ÿ^úýdô.ú|ü�þ]ÿ��<��ô.þ�öÿ3V,ô��^ú=ñ.ÿ�úDô��9F&�Lô��^þ]ð��@�_ô���ú
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�Z÷��Mð�ñ.úUcG�vRaÝWF£ýdþMÿaò��Mð�ñ$öô.÷LþMÿ1ýdþMùmû�ñ>÷�óA÷�ÿ���ô�õGþiÿ�ú=ô�õ:þMñ��^ókö�ÿIüc�îXvÌ_ýrþ]ùmû�ð^ô.ú=ñ[ó��
:Na±V,ô���úDñ.ÿ�ú=ô+ö�ÿIü�ô���úqõGþ]ñ���ó�ô$ö�ô>÷LþMÿ�V,ô���ú=ñ>ÿ�ú=ôGö�ñ>ú!ýdþMÿ�ÿ�úýdô>úüU?a÷cö�ö ñ>þ]ð�ô>ú=ñ��sõ:úvý��^þCþCóAú!ô>þ
ñ.úDû�ñ.úó�ú=ÿsôqô���úDù�öMó!ö�ó�÷Lÿ��@�Lúiÿ�úDôAõGþ]ñ��j�UFnÿ�ö1�Lô>ú=ñ.ÿxö�ô.÷<?Cú>����÷��@��ú=ñAøRòWüaúi�L÷LôQ�STK\H:3ñ>ú=û�ñ.ú|óAú=ÿaø
ô$öô.÷�þ]ÿ3õ:þMð���ümýDö�û�ô>ð�ñ.ú!ô��^úb�{ö]ýdôGô��Iöôkô���úDñ.ú!öñ.ú!ô�õ:þ�÷�ÿaô>ú=ñ$ýrþ]ÿ�ÿ�ú|ýdô.úüCV,ô���úDñ.ÿ�ú=ôGÿ�ú=ô�õ:þMñ��^ó��
Â ��úkTK\H:3ñ.ú=û^ñ.úó�ú=ÿaô[ö�ô>÷Lþ]ÿJ�RþMñ��Z÷��Mð�ñ.ú3cG�vRm÷�ó!ó��^þ�õkÿ�÷Lÿ^��÷��]ð^ñ.ú3c>� Ê �CV&ö]ý�K��þCó�ô�ö�ÿIü

ÿ�ú=ô�õGþ]ñ��!÷�ÿ�ô��^úkýdþMÿaò��]ð^ñ$ö�ô>÷LþMÿ�ö�û�ûIúöñ4÷�ÿ�ô���ú \ ¬�Â üs÷Lñ.ú|ýdô��<�qð�ÿIüaúDñZô���ú:ú=ÿsô.ñ��!ñ.ú=û�ñ>úóAúDÿaô>÷Lÿ��
TI8 :3öô#Fnñ��]þMÿ�ÿ�ú�5qöô.÷LþMÿIö1�&ÞWö1	IþMñ$ö�ô>þ]ñ��>�&5Pþ]ô>ú ô��Iö�ôn÷Lÿxüa÷�?s÷�üaðxö1�9:Na�ÿ�þsüsúóPöñ.ú�ý���÷<��üañ>ú=ÿ
þ1�OTI8 :�� Â ��÷�ó,ó�þ]ùmúDõ �Iö�ô,ð^ÿ�ú��sû�ú|ýdô.úü!ñ.ú=û^ñ.úó�ú=ÿaô[ö�ô>÷Lþ]ÿ�÷�ó,övýdþ]ÿIó�ú��Cð�ú=ÿIýdúGþ1�Wô��^ú#:Na�öñ$ý��÷�ø
ô.ú|ýdô.ð�ñ>úCÝZú|ö]ý�mÿ�þsüaú!÷�óGöH�Rð����<�f�Rúö�ô>ð�ñ.ú|ü_õ:þMñ��^óAô$öô.÷�þ]ÿ4��ûIþ]ô>ú=ÿsô.÷�ö����<��ö1����þõk÷Lÿ����LþB�M÷Lÿ4� Â �sðIóg�
ô��^úUTK\H:pñ.ú=û�ñ>úóAúDÿaô[ö�ô.÷�þ]ÿ6ý=öû�ô.ð�ñ>úókô���ú�üaðIö1��ÿIöô.ð�ñ>ú�þ1��ô���úC:Na�ö]óqöiûIöñ$ö1�<�Lú���ýrþ]ùmû�ð^ô.ú=ñ
¼ ?s÷�ö�ô���ú�óAõk÷�ô$ý��ÿ^ú=ô�õ:þ]ñ��_þ@	sÃ.úýdôr¿Gö�ÿIü6ö]ónöiýdþB�<�Lúýdô>÷LþMÿmþ1�&õGþ]ñ���ó�ô$ö�ô>÷LþMÿIó��

Fqó�üa÷�ó>ýdðIó.ó�úü�ö�	Iþ1?CúG�:ô���ú ÙMÈ ÊÂ×�Í�Ç¨Ó�ÒÂÔ�ï%ÊÂÁ�Ã�â�¼ Ô%ÒPÁ ý%À�ÆgÒ þ@	sÃ.úýdô[ó_öñ.úJ��þsý=ö�ô>úüÇ÷�ÿ�ô���ú
\ ¬�Â ð�ÿIüaúDñqô���ú Ù%È ÊP× Í7Ç�Ý�Ê%Ç�Ô þB	sÃ.úýrô$ó��
5nþ]ô.úiô��Iö�ô�ö Ù%È ÊP× Í7Ç�Ý�Ê%Ç�Ô ý=ö�ÿ^�Iö�?Cú�ùpþ]ñ.ú!ô��Iö�ÿ
þ]ÿ^úqÿ�ú=ô�õ:þMñ��i÷�ÿaô>ú=ñ��{öMýdúPúDÿaô>ñ��U	Iú��LþõÅ÷Lô��WV&öMý��múDÿaô>ñ���ýdþMñ.ñ.ú|óAûIþ]ÿIü^ó:ô.þiö�üa÷®AWú=ñ>ú=ÿsô4û����^óA÷cý=ö1�
ÿ�ú=ô�õGþ]ñ��Äýdþ]ÿ^ÿ�úýdô>÷Lþ]ÿO� ¬ ÿ�ô��^ú�ý=ö]ó�ú�þ��iöÿ :]ah�:úöMý���ÿ^þsüaúI�xö]ó3ö�ô��Lú|ö]óAôpôAõGþYÿ�ú=ô�õ:þMñ��
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�Z÷<�]ð�ñ>úÜcG� Ê Ý Â ��úSTK\H:�ñ.ú=û�ñ>úóAúDÿaô[ö�ô.÷�þ]ÿ�þ��!ô��^úhýrþ]ÿaò��Mð�ñ$öô.÷�þ]ÿ�üsú=û�÷�ýrô.úü�÷�ÿú�Z÷��Mð�ñ.úJcG�vRN�ó��^þ�õk÷�ÿ��#��þ�óAôG¼>f#5!¿�=ÿ�ú=ô�õGþ]ñ���¼%5#5 ¿Ñ�=öÿIü�ÿ�ú=ô�õ:þMñ��q÷�ÿaô>ú=ñ��{öMýdún¼%5 ¬ 5 ¿^þB	sÃ.úýrô$ó�� Â ��úGü�ö]óQ��úü�L÷�ÿ�úóGýdþ]ñ>ñ.úó�û�þMÿIühô.þ1â>ûIþ]÷Lÿsô.úDñ$ó.ãiñ.úDû�ñ.úó�ú=ÿsô.úüE	N�3üa÷cóAô>÷Lÿ��Mð�÷�óQ��úümÿIö�ùpú!ö�ô>ô.ñ.÷<	�ð�ô>úó��
÷Lÿsô.úDñ��{ö]ýrúódÝ�þMÿ�úkô.þ!ô���ú���÷<�B�aø²óAûIú=ú|ü_ó�õk÷Lô$ý�iöÿIü�þ]ÿ^úPô>þ!ö�ÿCV,ô��^ú=ñ.ÿ�úDô��9��÷LÿIö������G��õGúkóAúDúkô��Iöô
üa÷cóAô.÷�ÿ��]ð^÷�ó��^úü�ÿxö�ùmúó!öñ.úmðIó�úü�ô>þ1ýdþMùmû��LúDô.ú�ô���úmñ>ú=û�ñ.ú|óAú=ÿsô$öô.÷LþMÿ4�4�L÷�ÿ��a÷�ÿ��3ô���úpÿ�ú=ô�õ:þMñ��
÷Lÿsô.úDñ��{ö]ýrú!ö�ÿIü3ÿ�ú=ô�õ:þMñ���þB	sÃ.úýrôkô.þB�Mú=ô��^ú=ñ��
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Fkô ô���÷�ó!ûIþ]÷Lÿsô���õ:ú3�xöD?Cúpüaúó>ýdñ.÷<	Iúü�ô���úmñ>ú=û�ñ.ú|óAú=ÿsô$öô.÷LþMÿ�þ��vö�û��N�^óA÷�ýDö1�&ÿ�ú=ô�õ:þMñ��WÝ�úó>óAú=ÿaø
ô.÷cö1�<���f��÷Lÿ��CøZ�Lú�?Cú��söMóAûIúýdô[ó4þ���ô���únÿ�ú=ô�õ:þMñ���ö�ÿIümý�Iöñ$ö]ýrô.ú=ñ>÷�óAô>÷�ý=ó�þ1��ÿ^ú=ô�õ:þ]ñ��i÷Lÿsô.ú=ñQ�{ö]ýdúnýDö�ñ$ü^ó
ö�ÿxüÇô��^úJ��þ�óAô$óiô��^ú���û���ð���÷�ÿaô>þ��AfPþõ:ú�?CúDñ��&ö1û����^óA÷cý=ö1�Gÿ�ú=ô�õ:þMñ���ù~öD�ªóAð^û�ûIþ]ñ.ô~óAú�?Cú=ñ[ö1�
â���þB�M÷�ý=ö���ãK?a÷�ú=õnó��Gö�ÿIüYõ:ú3ù3ö���ÿ�ú=úü�ô.þªö]ó>óAþsýd÷cö�ô>ú1ö]ü^üa÷Lô>÷Lþ]ÿxö1�n÷Lÿ��RþMñ.ù3öô.÷LþMÿ�õk÷Lô��Yô���úó�ú
�Lþ@�]÷cý=ö1��?s÷LúDõnó��9��þMñ4úi��öùmû��LúG�ö ó�÷Lÿ��@�Lúnÿ�ú=ô�õ:þMñ���ùm÷��@�aô,	Iúnö]ý=ýdú|ó.óA÷<	��Lú ?s÷�övóAú�?Cú=ñ[ö1�Iüs÷®AWú=ñ.úDÿaô
û�ñ>þ]ô.þsýrþB�GóAô[ö]ý��órÝ ¬ a,�j5Pþ�?Cú��<� ¬ a
³U�Iþ]ñ#?Cú=ÿxüaþ]ñ�ø�û�ñ>þ�?a÷cüaúüÀ��÷�	�ñ[ö�ñ>÷LúónóAðIý�1öMó
TKa ¬ �ÁFqó.ó�þsýd÷�ø
ö�ô>úüiõk÷Lô��púö]ý�iþ1��ô���úóAúnû�ñ>þ]ô.þsýrþB��óGý=ö�ÿk	�úvüa÷cóAô.÷�ÿIýdô&ÿ�ú=ô�õGþ]ñ���÷Lÿsô.ú=ñQ�{ö]ýdúnöÿIü_ûIú=ñQ�Rþ]ñ.ù~ö�ÿIýdú
÷LÿN�Rþ]ñ.ù~ö�ô.÷�þ]ÿ4�ëFqü�üa÷�ô.÷�þ]ÿIö������G�,ö�â.ûIöñ.ô.÷�ô.÷�þ]ÿIã1ùm÷��@�aô
	Iú6ýdñ.ú|ö�ô.ú|üÇýrþ]ÿsô$ö�÷�ÿ�÷Lÿ���ö1óAð�	Ió�ú=ô�þ1�
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B 9 ��÷���ú!óAþMùmú�:Á\bF#a�ó�ú=ñ�?CúDñ$ó:ö�����þ�õ�ö1��ô.ú=ñ>ÿIö�ô>÷�?CúDC�	xö]ý�Cú=ÿIü$E�ùmú|ý��Iöÿ�÷�ó�ù3óe�RþMñqó�ô.þ]ñ�ø
÷�ÿ��1ú=ÿsô.ñ.÷�úó��,ô���ú6ó.öùmú3	IöMý��Cú=ÿxü�ù_ðxóAô
	IúhðIó�úüI�Rþ]ñ�ö1�<�kú=ÿsô.ñ.÷�úó ÷�ÿ�ô��^úJ\ ¬A' óAð�	aø
ô>ñ.ú=ú>�GF fPþõ:ú�?Cú=ñi�4ñ>úóAô>ñ.÷cýdô.÷�ÿ���ö1�<�qöô.ô.ñ>÷�	�ð^ô.úó_ô>þ�ô��^ú1ó.öùmú3÷Lÿ��RþMñ.ù3öô.÷�þ]ÿ�û^ñ.þ�?a÷cüaú=ñ
ýdþMùmû���÷�ý=öô.úó&ô���ú�üaúóA÷<�]ÿ6þ1�&ô���úUTK\H:~ü�ö�ô[ö|ø{ùmþsüaú��Z�&�xþMñPúi��öùmû��LúG�aô��^ú ¬ a�öMü�üañ.ú|ó.ó
öMó.óAþsýr÷�ö�ô>úü1õk÷Lô��ªömÿ�ú=ô�õ:þMñ��3÷Lÿsô.úDñ��{ö]ýrú�÷Lù~ö1�]ú�ýDö�ÿK	Iú_û^ñ.þ�?a÷cüaúü�	���ö�óQ��ó�ô.ú=ù°ý=ö1�<�%�
õ ��÷<�Lú�ô���úiÿ�úDôAõGþ]ñ��À	xö�ÿIüaõk÷cüaô��ªö�?Mö�÷��cö1	���ú�ô���ñ.þMð��B��ô��Iöô!÷Lÿsô.ú=ñQ�{ö]ýdú!÷�ónû�ñ.þ�?s÷�üaúüJ	N�
ö�óAú=ñ�?a÷cýdúvóAðIý�6ö]ókô���ú�5Pú=ô�õGþ]ñ�� 9 úö�ô���ú=ñ#:Cú=ñ�?a÷cýdú B 5 9 :$FIHKJMLONZ�
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ä�P ����� ���MQ%�����Z�����c�2�¨�SR9���§���P��¢9��� � ' �^úT:Á\bFPa»÷Lùpû��Lú=ù�úrÿaô[ö�ô.÷�þ]ÿ1ñ>ú��gð^÷Lñ.ú|ó öôf��úö]ó�ô
þMÿ�úPñ>þ]ð�ÿxügø�ô>ñ.÷�ûmÿ�ú=ô�õ:þMñ���ýdþMùmù�ð�ÿ�÷�ýDö�ô.÷tþMÿH�Rþ]ñGúö]ý�D:Á\bF#aªö]ý=ýdú|ó.ó��W��ñ>ú��gð^ú=ÿaôªTK\H:
öMý=ýdúó>óAúó�ô��aðIó4	IúýdþMùmúó�û^ñ.þB�^÷�	�÷�ô.÷�?Cúi���nú��aûIú=ÿxóA÷�?CúG� 9 ú&ÿ�úDúü!öyùmú|ý��Iöÿ�÷�ó�ù 	N�qõ ��÷cý��
TK\H:pü�öô$ö�ý=ö�ÿS	Iú�ýDö]ý��úü3�Lþsý=ö����<�¯�RþMñqö�ô>÷Lùmú��<�iñ.úó�ûIþ]ÿIó�ú>�

ä ���g���®�F���_£F����� � ' �^ú�:Á\bFPa ÷�ùmû���ú=ùmúrÿaô[ö�ô.÷�þ]ÿ�öMó.óAð^ùmúó,ô��Iöônö�ÿN�_û^÷Lúýdúnþ1��÷LÿN�Rþ]ñAø
ù3öô.÷�þ]ÿmù3ö��U	Iú!ðIóAú|ük�Rñ>þ]ù öÿ��pû�þM÷Lÿsôk÷Lÿ3ô��^úqÿ�ú=ô�õ:þMñ�� B õk÷Lô���÷Lÿmô���ú�ýdþ]ÿxóAô.ñ[ö�÷�ÿaô[ó:þ1�
öMý=ýdúó>ó:ýdþMÿaô>ñ.þB�UF�NfPþõGú�?Cú=ñ���ö ùmþMñ.únúSD3ýr÷Lú=ÿsô&÷Lùmû���ú=ù�údÿsô$öô.÷LþMÿiþ1��öô.ô.ñ>÷�	�ð^ô.úqð�ûWü�öô.ú
ý=öÿ3	IúqþB	^ô$ö�÷�ÿ�úüm÷®��þ]ÿ�ú�ý=ö�ÿ3��÷Lùm÷�ô,ô��^úb��þsý=ö�ô>÷Lþ]ÿxó;�Rñ.þ]ù�õ ��÷cý��pö�ô>ô.ñ.÷<	�ð�ô>ú#?Mö1�Lð^úó:ý=öÿ
	IúiöMý=ýdúó>óAúüÁ� ' ��ú�÷�ÿaô>ñ.þsüaðIýrô.÷LþMÿ3þ1�Gó>ýdþ]ûIúf�^ú��LûIó:ô>þmüsú=ô.ú=ñ>ùm÷Lÿ^úPõ ��÷cý��3÷�ÿ��Rþ]ñ>ù3ö�ô>÷Lþ]ÿ
ù�ðIóAô�	Iú�û^ñ.þ]ûxö1�Cöô.úü�ô>þ�õ �^÷�ý�Ç÷�ÿ��Rþ]ñ>ù3ö�ô>÷LþMÿ�û�ñ.þ�?s÷�üaúDñ$ó��Gö�ÿxüÇõ ��ú=ÿY÷�ÿ��Rþ]ñ>ù3ö�ô>÷Lþ]ÿ
ý=öÿ�	�ú�ó.ö��Rú����3ýDö]ý��úüj�

5Pþ]ô>ú!ô��Iöôkô���úó�ú!üañ[ö|õ 	xö]ý��ókö�����ñ>ú���öô.úqô>þ_ô���ú�:Á\&F#aÇ÷�ùmû���ú=ù_úDÿaô[ö�ô.÷tþMÿ4�]ÿ�þMôP÷�ô$ó�FPa ¬ �
¬ ÿIüaú=ú|üj�aõGú!ý=ö�ÿ�ö]üaþMû�ônô���ú�:Á\&F#a_F#a ¬ �Rþ]ñ&TK\
:mõk÷Lô���þ]ð^ôkùmþsüa÷�ò�ý=ö�ô>÷Lþ]ÿO�9��ð�ñ.ô���ú=ñ>ùmþ]ñ>ú>�
�Rþ]ñ�ô���þ�óAú�\ ¬A' ó�ð�	�ô>ñ.ú=úó!ô��IöôiýdþMÿaô[ö�÷�ÿ�÷Lÿ��RþMñ.ù3öô.÷�þ]ÿ�ô��Iöô�÷�ó!ÿ�þ]ô�ö]ü�?CúDñ$óAúi����öDAWúýrô.úüI	N�
ô��^úhö�	Iþ1?CúS�L÷�ùm÷Lô[ö�ô.÷�þ]ÿIóg�ZõGúhýDö�ÿ�ûxö]ó.óiô��^úKF#a ¬ ýDö1���cóióAô>ñ$ö�÷<�B�sôiô���ñ>þ]ð��@��ô.þªö�ÿÅú��a÷cóAô>÷Lÿ��
:Á\&F#a�÷Lùmû��Lú=ù�údÿsô$öô.÷�þ]ÿ4� ¬ ÿ��]ú=ÿ�úDñ$ö1�Z����þõ:ú�?CúDñ���TK\
:_ÿ^ú=úü�ókö�óAûIúýd÷cö1��÷WV=úü�÷Lùmû���ú=ù�ú=ÿCô$ö=ø
ô.÷�þ]ÿmþ��,ô���ú�:Á\&F#a_FPa ¬ ô>þiùmú=ú=ô,ô���úqñ>ú��gð^÷Lñ.úDùmú=ÿsô$óe�RþMñ���÷<�B�3ûIú=ñ��RþMñ.ù3öÿIýdúvö�ÿIümù�ð��Lô>÷Lû���ú
÷LÿN�Rþ]ñ.ù~ö�ô.÷�þ]ÿmû^ñ.þ�?a÷cüaú=ñ[ó��

' ��ú:ùpþCóAô4	xö]óA÷cý&üa÷®AWú=ñ>ú=ÿIýdúW	Iú=ô�õ:ú=úDÿqþ]ð�ñªTK\H:n÷Lùmû���ú=ù�ú=ÿaô[ö�ô>÷Lþ]ÿvö�ÿxü�óAô[ö�ÿIü^ö�ñ$ü8:Á\&F#a
÷Lùpû��Lú=ù�ú=ÿsô$öô.÷tþ]ÿIó�÷cóNô��Iö�ô3õGú1ö1�<�LþõÆ÷�ÿ��Rþ]ñ>ù3ö�ô>÷Lþ]ÿÅû�ñ.þ�?s÷�üaúDñ$óiô.þ7	Iú�óAûIúýr÷�òIúüYþ]ÿßöVü ê ñ
ßBáøá%ñgâ�´ ô á ê 	IöMóA÷có�� © ú��Rú=ñ.ñ>÷Lÿ��vô.þ!ô���únö�	Iþ1?Cúnú��^ö�ùmû��Lú>�=õGúný=ö�ÿ�û�ñ.þ�?s÷�üaúkô���ú ¬ a�öMü�üañ>úó.ó&þ1��öÿ
÷Lÿsô.úDñ��{ö]ýrú ?a÷cöH:N5#TKa,�]ô���úvýdð�ñ>ñ.ú=ÿsô&ö�?Mö�÷<��ö1	��Lú&	Iö�ÿIüsõk÷�üaô��E?s÷�ö
5 9 :��söÿIüNô���únÿIö�ùmúkþ���ô���ú
ù3öMý���÷�ÿ�ú�÷Lÿsô.þnõ ��÷�ý�!ô���ú&÷Lÿsô.úDñ��{ö]ýrú&ý=ö�ñ[ü ÷cóZýdþMÿ�ÿ�úýrô.úüj�,Fqü^üa÷Lô>÷Lþ]ÿxö1���<�>�dô���úó�ú:û�ñ>þ1?s÷�üsú=ñ$ó�ý=öÿ
óAô>þ]ñ>úP÷�ÿ��Rþ]ñ>ù3ö�ô>÷Lþ]ÿ�÷Lÿsô.þ¥TK\H:iþ]ÿpö ûIú=ñ>÷Lþsüa÷cýÊ	xö]óA÷có��Cô��sðIóGö1����þõk÷Lÿ��!ñ.úg�Rñ.úóQ��÷Lÿ��vþ1��ü��sÿIö�ùp÷�ý
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÷LÿN�Rþ]ñ.ù~ö�ô.÷�þ]ÿ4� ' �^ú�óAûIúýd÷tòWý=ö�ô>÷LþMÿ�þ��:õ �^÷�ý�1û�ñ.þMô.þsýdþ@�4ô>þmðIó�ú¯�RþMñqúö]ý�1ú=ÿsô.ñ��höô.ô>ñ.÷�	^ð�ô.úi÷có
óAô>þ]ñ>úüh÷Lÿ�ö�ÿúÞg´�µ ê Ý�áPÝ�ànß1ïï¯í ê áZß õ ßBá%ß ê ã�áZñS¹��
Thú=ô$öMü�ö�ô[ö_ú=ÿsô.ñ.÷�úónö�ñ.ú�óAô>þ]ñ.ú|üh÷Lÿ^TK\H:~ö�ÿIü
ö]ýDýdúó.ó�úü3?a÷cö�ô���ú�:Á\&F#aÇû^ñ.þ]ô>þsýdþB�Z�

¬ ÿ�öMü�üa÷Lô>÷LþMÿ�ô>þ1óAûIúýr÷®�ø�s÷Lÿ��mô���úpö]ý=ýdú|ó.óqû�ñ.þMô.þsýdþ@�;�RþMñiö�ÿªö�ô>ô.ñ>÷�	�ð�ô>ú>��ô���úkTK\H:1þ@	�(.úýdô
ý��cö]ó.ó�ùpú=ô$öMü�ö�ô[ökö1��ó�þqýrþ]ÿsô$ö�÷�ÿIó�öyô>÷Lùmúdø{ô.þø%��÷�?Cú B 'Y' :?F.�RþMñ,öô.ô.ñ>÷�	�ð^ô.úW?Mö1�Lð^úó�ö�ÿIü!ô���ú&ð�ûWü�öô.ú
ó.ýrþ]ûIúkþ1�Wô��^úkö�ô>ô.ñ>÷�	�ð�ô>ú>� ' �^ú 'Y' :3ü^ö�ô$ön÷�ó�ðIóAúü�ô>þqú=ÿIö�	��Lú+ý=ö]ý��÷�ÿ��$ZCö 'Y' :_þ��\[P÷LÿIüs÷�ý=öô.úó
ô��xö�ô,ô���úköô.ô.ñ>÷�	�ð^ô.ú�?Mö��Lð�ú+ý=ö�ÿ�ÿ^þ]ô9	IúkýDö]ý��úüj�õ ��÷���úkö 'Y' :mþ��9� ) ÷�ÿIüa÷cý=ö�ô>úó�ô��Iöô,ô��^úkü�öô$ö
÷�óvýdþ]ÿIó�ô$öÿaôi�faZþ�óA÷�ô.÷�?Cú 'Y' :ë?]ö��Lð�ú|óqüaú=ô>ú=ñ.ùm÷�ÿ�úqô���ú�ö�ùmþMð�ÿsôPþ��:ô>÷Lùmú!ô��Iö�ô!ô��^úiö�ô>ô.ñ>÷�	�ð�ô>ú
?Mö1��ð�ú!÷�ókö1�<�Lþõ:ú|ü_ô.þC	Iú û^ñ.þ�?a÷cüaúümþ]ð^ôPþ��,ô���ú�ý=ö]ý��ú
	Iú��Rþ]ñ>ú ñ>ú��Rñ.ú|ó���÷�ÿ����

' ��ú:ð^û�ü^ö�ô.ú+ó.ýdþMûIú:þ1��ö�ÿiöô.ô>ñ.÷�	^ð�ô.ú��L÷Lùp÷Lô$ó�ô���ú&ñ.úöMüaú=ñ$ó�þ1��ö�ÿ�ð^û�ü^ö�ô.ú|ü�ö�ô>ô.ñ>÷�	�ð�ô>ú�?Mö1��ð�ú>�
]nð�ñi÷Lÿ^÷Lô.÷cö1�G÷Lùmû���ú=ùmúrÿaô[ö�ô>÷Lþ]ÿªýdþMÿIóA÷cüaú=ñ$ó�ô���ñ.úDú�ð^û�ü^ö�ô.ú�ó.ýdþMûIúó�<3û�ñ.þsýrúó.óg�kýdþ]ùpû�ð�ô$öô.÷�þ]ÿ4�
ö�ÿxüÀ�B��þB	Iö��%�Wa,ñ.þsýrúó.ónó.ýdþMûIúiö�ô>ô.ñ>÷�	�ð�ô>úókö�ñ>úiöMý=ýdúó>óA÷�	��LúqþMÿ����mõk÷�ô���÷�ÿmô��^ú�ó>ö�ùmúvû�ñ.þsýdú|ó.ónö]ó
ô��^úmõkñ.÷�ô.ú=ñi�³õ �^ú=ñ.úöMó�ýdþMùmû�ð�ô[ö�ô>÷Lþ]ÿ ó.ýdþMû�ú~ö�ô.ô>ñ.÷<	�ð�ô.ú|ó�ý=öÿ7	Iú3ö]ý=ýrúó.ó�úüÜ	N�ªö�ÿN�1û�ñ.þsýdú|ó.ó
õk÷Lô���÷Lÿ6ömó�÷Lÿ��@�Lú�ýdþMùmû�ð�ô[ö�ô.÷�þ]ÿ4�IöÿIüJ�B��þB	Iö��,ó>ýdþ]ûIú�öô.ô.ñ>÷�	�ð^ô.úóký=öÿK	Iúiö]ýDýdúó.ó�úüE�Rñ.þMù�öÿ��
ÿ�þsüaú�þ]ñkû�ñ>þsýdúó>óyþMÿ1öiÿ�ú=ô�õ:þMñ��Á�

|.-_^ þ } ` a ÇKÇ�3S6Sbkê!ë76i´84dce6S4 fg3i´`��ïdc

9 úqñ.ú�?s÷LúDõ_	�ñ>÷LúS����ó�þ]ùmúnþ1��ô��^úqõkö��^ó4÷Lÿpõ ��÷�ý�3TK\
:_÷�ÿ��Rþ]ñ>ù3ö�ô>÷LþMÿmý=öÿ3	IúqðIó�úüm÷Lÿ3��÷<�B�aø
ûIú=ñ��RþMñ.ù3öÿIýdúGüa÷cóAô.ñ>÷�	�ð^ô.úü�ýdþ]ùmû^ð�ô.÷�ÿ���� 9 ú��RþsýdðIóZþMÿ�ö�û�û���÷�ý=öô.÷�þ]ÿIó�õk÷Lô���÷LÿCÓb��þB	�ðxó�� ' ��úó�ú
ùmúý�Iöÿ�÷�ó�ù3ó,÷LÿIý���ðIüaú�ýdþMùmù_ð^ÿ�÷�ý=öô.÷tþ]ÿO��ö�ð^ô���ú=ÿsô.÷cý=ö�ô>÷LþMÿ4��ñ>úóAþMð�ñ$ýrúH��þsý=ö�ô>÷LþMÿ4��ñ.ú|óAþ]ð^ñ$ýdú�ö1��ø
�LþsýDö�ô.÷�þ]ÿ4�Mû�ñ.þsýdú|ó.óZù3öÿIö1�Mú=ùmú=ÿsô��Dö�ÿIü B ÷Lÿ�ô���úW�Rþ]ñ.ù þ1�ÁTK\
:$F�÷LÿN�Rþ]ñ.ù~ö�ô.÷�þ]ÿ!÷LÿN�Rñ$ö]ó�ô.ñ>ðIýdô.ð^ñ.ú>�

' ��ú�Ób��þB	�ðxó�ô>þCþB�<�a÷�ô ÷cóqüaúó�÷��Mÿ�úü1õk÷Lô��1ô���ú�ýdþMÿaò��]ð^ñ$ö�ô>÷LþMÿ�û�ñ.þ@	��LúDù�÷Lÿ1ùp÷LÿIüj� ¬ ô!ö�ô�ø
ô.úDùmû�ô$ó,ô>þ�û�ñ>þ1?s÷�üsú>�B�Rþ]ñ:ú|ö]ý�mþ1��÷�ô$ó:ýrþ]ùmûIþ]ÿ^ú=ÿaô[ó��C÷Lÿsô.úDñ��{ö]ýrúó,ô��Iöôkö1�<�Lþõ*��÷<�B��ú=ñ�ø%��ú�?Cú��Ió�ú=ñAø
?s÷�ýdúó�ô.þ�ù~ö�ÿIö��]ú#��þõ*��þ�õ:øZ�Lúi?Cú��aùpúý��xö�ÿ�÷cóAù3ó�ö�ñ>úqöû�û��L÷�úüj�ÐFqó:öÿmú��^ö�ùmû���ú>�õ:úvýdþ]ÿIó�÷�üaúDñ
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ô��^ú_û�ñ>þB	���ú=ù½ñ.úg�Rú=ñ.ñ>úü�ô>þhúöñ���÷Lú=ñqþ��vóAú���úýdô>÷Lÿ��mÿ^ú=ô�õ:þ]ñ��1÷Lÿsô.ú=ñQ�{ö]ýdú|óqö�ÿIüªýdþ]ùmù�ð�ÿ�÷cý=ö�ô>÷LþMÿ
û�ñ>þ]ô.þsýrþB��ó�õ ��ú=ÿiú��súýdð�ô>÷Lÿ��nýrþ]ùmù�ð�ÿ�÷�ý=öô.÷LþMÿ!ýdþsüaúGõk÷Lô���÷Lÿ�öÊ��úDô.ú=ñ>þB�]úDÿ�ú=þ]ðxóZÿ�ú=ô�õ:þMñ��Á� ' ��ú
Ó&�Lþ@	�ðIóqýdþMùmù�ð�ÿ�÷�ý=ö�ô>÷LþMÿ_ùmþsüsð��Lú B öU�L÷<	�ñ$öñ��6ý=ö����Lú|üÀ5nú��aðxóhFGö1�<�LþõnónöNðIó�ú=ñnô.þpóAûIúýd÷n�ø�höÿ
ö�û^û��L÷cý=ö�ô>÷Lþ]ÿO¶ ó&ýdþ]ùpù_ð�ÿ^÷LýDö�ô.÷�þ]ÿ!þ]ûIú=ñ[ö�ô>÷Lþ]ÿxó�	���ðIóA÷�ÿ��iö!óA÷�ÿ��B��úPÿ^þ]ô$öô.÷�þ]ÿ4�sñ.ú���ö�ñ$üN�Lúó>ó�þ���ô���ú
ô$öñ��Mú=ô!û���öô��Rþ]ñ>ùd<kú=÷Lô���ú=ñnô���úC5nú��aðxóbF#a ¬ þ]ñ�óAþMùmúf��÷�	�ñ[ö�ñ���þMñ
��ö�ÿ��]ðIö��]úC��ö��Cú=ñ.ú|ü�þ]ÿ�ô.þMû
þ1�nô��Iö�ôËF#a ¬ �hFkô!ñ.ð�ÿsø�ô>÷Lùmú>�Wô���ú�5nú��aðxó�÷�ùmû���ú=ù_úDÿaô>ö�ô>÷LþMÿ�ýdþ]ÿaò�]ð�ñ>úó�ö6ýdþ]ùmù�ð�ÿ�÷cý=ö�ô>÷LþMÿ
óAô>ñ.ðIýrô.ð�ñ>úf�Rþ]ñqô���úmöû�û���÷�ý=öô.÷LþMÿ4��ó�ú��Lúýrô.÷Lÿ��¯�RþMñqúö]ý��ýdþMùmù_ð^ÿ�÷�ýrö�ô>÷Lþ]ÿ���÷Lÿ�� B ö�5Púi�aðIóvýdþ]ÿaø
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